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1.0 INTRODUCTION

1.1  PURPOSE OF REPORT

In July 2007 and January 2009, the U.S. Environmental Protection Agency (EPA) authorized a pilot
project under which Massachusetts National Guard (MANG) personnel, and personnel from other
military and law enforcement agencies under the MANG’s supervision, would be permitted to conduct
lead ammunition training at Tango Range, and Juliet and Kilo Ranges, respectively, under specified
conditions. The approximately nine-year combined pilot period has allowed an adequate record of use,
management, and monitoring to be established to show that these ranges, with appropriate controls, could
be managed in an environmentally sound fashion.

The purpose of this report is to provide stakeholders, the EPA, the Environmental Management
Commission (EMC) and the Massachusetts Department of Environmental Protection (MassDEP) with a
summary of data collected during this Pilot Period. This report also provides a summary to all other
members of the Small Arms Range Working Group (SARWG) that includes the MANG Environmental
&Readiness Center (E&RC), EPA, MassDEP, the EMC, the Impact Area Groundwater Study Program
(IAGWSP), and Camp Edwards staff. The SARWG convenes to discuss and help guide small arms range
development on Camp Edwards.

1.2 SCOPE

The MANG was required to complete a Pilot Period Report for the 17-month trial period, August 2007
through December 2008, as part of the EPA’s July 2007 limited authorization to conduct lead ammunition
training at Tango Range. That report was completed and submitted to the EPA in final form in August
2009. The scope of the present report is to present current information for the Pilot Period relating to
Juliet and Kilo Ranges and updating information on Tango Range. The pilot period occurred from 2007
to 2016. This report summarizes the use of the ranges, any operational issues encountered and how they
were resolved, all environmental monitoring data, changes made to the systems and the Operations,
Maintenance and Monitoring Plan (OMMP), and lessons learned. In addition, Section 7 of this report
provides a description of the EMC and the Environmental Performance Standards (EPSs), which govern
the use and operation of the ranges under Chapter 47 of the Acts of 2002 for the Commonwealth of
Massachusetts.

The Pilot Period was performed in accordance with procedures and policies outlined in the OMMP, for
Juliet, Kilo and Tango Ranges (Appendix A). This OMMP has been and will continue to be a dynamic
document with changes made to capture lessons learned, to add efficiencies, and to make implementation
and compliance easier for the end user: Camp Edwards Range Control and environmental staff with
emphasis on staff that does the day-to-day maintenance.

1.3 BACKGROUND

Camp Edwards, located within Joint Base Cape Cod (JBCC), is an important training center for National
Guard, Reserve Components, US Coast Guard, and law enforcement agencies throughout the northeastern
United States. Training facilities available at Camp Edwards include small arms ranges, training areas,
battle positions, observation posts, and maneuver roads and trails (Figure 1). These facilities support a
variety of training activities to include small arms training and qualification.
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Figure 1. Training Area and Ranges, Camp Edwards, Massachusetts.

In 1997, the use of lead ammunition was suspended at all small arms ranges on Camp Edwards as
required by an EPA Administrative Order under the Safe Drinking Water Act (EPA Docket No. SDWA-
1-97-1030) (A02). AO2 explicitly prohibited “all firing of lead ammunition or other ‘live’ ammunition at
small arms ranges at or near the Training Range and Impact Area.” AQO?2 also provided for a process to
return to live firing at the small arms ranges (see Paragraph 125 of AO2). The following sections present
an explanation why MANG believed a modification to authorize a limited pilot project under the
conditions specified was both “necessary and appropriate” under AO2.

In cooperation with the SARWG, the MANG selected Tango Range, an existing small arms range, to
receive the STAPP™ system for the Department of the Army demonstration/validation program.
Subsequently, Juliet and Kilo Ranges were proposed for use, and funding for STAPP™ systems on these
ranges was provided by Congress. Tango, Juliet, and Kilo Ranges were previously-used small arms
ranges. Prior to STAPP™ installation, soil on these ranges was sampled and any required mitigation was
conducted by the IAGWSP. On June 13, 2007, the MANG requested that the EPA modify the Scope of
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Work (SOW) to Administrative Order SDWA 1-97-1030 (“A02”) issued pursuant to Section 1431(a) of
the Safe Drinking Water Act with respect to the Massachusetts Military Reservation (MMR) (currently
Joint Base Cape Cod). On July 23, 2007, EPA responded to this request by adding Appendix B to AO2,
which authorized limited firing of lead ammunition at Tango Range through December 2008 and required
the MANG to submit to EPA a final report after the conclusion of that pilot project. In January 2009,
EPA further modified AO2 by adding Appendix C to the order, which extended the authorization to fire
lead ammunition at Tango Range through December 2009 and to allow firing at two additional small arms
ranges, Juliet and Kilo.

Soils with pre-existing small arms range contaminant constituents, primarily lead and nitroglycerine, were
removed from the reconfigured ranges prior to STAPP™ system installation. An earthen berm was
constructed and/or reconstructed on the ranges to receive the STAPP™ systems (Figure 2). On Kilo
Range a new berm was constructed to be in line with the berm on Juliet Range so that both ranges could
safely be used concurrently. The STAPP™ system was installed on Tango Range June through July 2006
and on Juliet and Kilo Ranges June through September 2008.

o

Figure 2. Tango (A), Juliet (B), and Kilo (C) Range Site Work and STAPP System Construction
Camp Edwards, Massachusetts.

TANGO RANGE

In 2006, as part of the Department of the Army (DA) demonstration/validation testing program on bullet
containment systems, a granulated rubber bullet trap system, the STAPP™ bullet containment system,
was shipped to Camp Edwards in the spring of 2006. The program goal was to assess how effective the
bullet trap system could be in managing tungsten-nylon ammunition, the then-proposed Army
replacement for lead ammunition. Prior to completing the evaluation, tungsten was discovered in
groundwater (February 2006). The use of tungsten-nylon ammunition was suspended at Camp Edwards.
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Beginning in late 2006, there were numerous public notices published and meetings held with the various
advisory groups to keep the public, surrounding towns, and regulators apprised throughout the process of
bringing small arms firing back to Camp Edwards. Site visits and an open public tour of the range were
conducted.

In 2007, the EMC’s Science Advisory Council (SAC) and Community Advisory Council (CAC)
unanimously voted in support of the requested changes to the EPSs, which made possible the return to
lead firing on Tango Range.

Further information about the need and process to resume firing lead ammunition on Tango Range is
available in the Tango Range Pilot Study Report, Massachusetts Military Reservation, Cape Cod,
Massachusetts, August 2009.

JULIET and KILO RANGES

In 2007 the MANG initiated action requesting the construction of a STAPP™ bullet containment system
at Juliet and Kilo Ranges and resuming firing of lead ammunition at the two ranges. A Notice of Project
Change was submitted to the Massachusetts Executive Office of Energy and Environmental Affairs
(EOEEA) on July 9, 2007. EOEEA issued a Certificate on August 10, 2007 approving the request and
establishing several conditions to ensure maximum feasible environmental protection and adequate public
involvement.

In a letter submitted to EOEEA during the public comment period on the Notice of Project Change for
Juliet and Kilo ranges, the EMC established a requirement for the MANG to prepare a brief summary
status update of lessons learned to date on the current STAPP™ bullet trap system installed on Tango
Range, with the update describing how the lessons and experiences from the Tango Range might be
applied to the design specifications, construction plans, and construction supervision of the proposed
bullet containment systems on Juliet and Kilo ranges. The EMC also required the information in the
update to be presented to the SARWG, applicable advisory groups (SAC and CAC), and the public. The
status update, Camp Edwards/Massachusetts Military Reservation Small Arms Range Working Group
Status Update 2 was published summer 2008. The MANG submitted a request to the EMC on July 10,
2008 requesting permission to construct appropriate berms and the STAPP™ system on Juliet and Kilo
ranges. The EMC approved the construction request in a letter dated August 6, 2008.

On September 25, 2008, the MANG submitted a letter to EPA asking it to modify AO2 to allow the
resumption of firing lead ammunition at Juliet and Kilo ranges using a STAPP™ bullet trap system.
A 30-day public comment period was conducted October 23, 2008 through November 24, 2008.
EPA received seven sets of written comments from the public during this period and a total of eleven
substantive comments. Comments were primarily supportive of the request. After reviewing the
MANG’s request, conducting a 30-day public comment period, which included a public meeting,
EPA approved the MANG’s request on January 28, 2009.
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2.0 RANGE DESCRIPTIONS

The STAPP™ system on Tango Range consists of a composite lumber frame approximately 100-feet long
by 23-feet wide with 15 firing lanes. On Juliet Range the system is 120-feet long by 25 feet wide with 17
lanes. Kilo Range is 200-feet long by 25-feet wide with 29 lanes. Granular rubber was placed on top of
the bottom-liner inside the composite frame to a depth of 18 inches. The granular rubber was then capped
with a patented “self-closing” top cover. The bullets pass through the top cover and are captured in the
granulated rubber layer. This system is designed to capture and contain fired bullets. The system also
minimizes potential airborne lead and runoff. The system includes an internal water collection reservoir
to capture any water that infiltrates the STAPP™ system. The MANG built and placed toe berm boxes at
the base and in front of the systems to protect the framing and water reservoir of the STAPP™ systems
from projectiles (Figure 3).

Figure 3. Toe-Berm Boxes, Tango Range, Protecting STAPPTM system Base and Internal
Reservoir, Camp Edwards, Massachusetts.

On Tango Range tension lysimeters designed to sample soil pore water for potential contaminants were
installed in front of the firing line and between the target line and STAPP™ system. Three lysimeters
were installed at a depth of five feet below the ground surface near the target line and three were located
at the firing line. In 2008 it was determined that tension lysimeters can provide false sampling results
because the materials that they are composed of may bind or release other contaminants. All tension
lysimeters were replaced with pan lysimeters that are not known to have the same issue with contaminants
seen in tension lysimeters. Three pan lysimeters were installed on Tango Range in 2010 (Figure 4). Each
of these is essentially a plastic bucket with a screened lid to allow percolating water into the bucket.
Tubes provide access to the collected water which is pumped to the ground surface for sampling. The
screens are all placed approximately 2 feet below the ground surface. There is one pan lysimeter in front
of the firing line, one in the center of the range floor and one between the target frames and the STAPP™
system.
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Three pan lysimeters were installed on Juliet Range in 2010 (Figure 5). The screens are all approximately
2 feet below the ground surface. There is one pan lysimeter in front of the firing line, one at the center of
the range floor and one at the west end of the drainage swale between the toe boxes and the STAPP™
system.

Four pan lysimeters were installed on Kilo Range in 2010 (Figure 6). The screens are all approximately 2
feet below the ground surface. There is one pan lysimeter in front of the firing line, one at the center of
the range floor and one at each end of the drainage swale between the toe boxes and the STAPP™
system.

Background lysimeters were installed in the area of Kilo, Sierra and Tango Ranges to provide a
comparison between porewater conditions on and off the small arms ranges so that the potential impact of
small arms firing can be discerned from natural conditions.

In 2016 the EMC’s SAC recommended spilt core soil sampling to replace lysimeter use for tracking
initial metals movement through soils. Split core soil sampling will be implemented when all agency
approvals are received.

To monitor ground water conditions on the STAPP™ ranges monitoring wells were installed to intercept
groundwater flow from water that originated from the ranges. The wells were installed by the IAGWSP
and are now used to monitor potential contaminants in groundwater at the active STAPP™ Ranges.
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Figure 4. Lysimeters, Soil Grids, and Monitoring Well on Tango Range
Camp Edwards, Massachusetts.
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Figure 5. Lysimeters, Soil Grids, and Monitoring Well on Juliet Range
Camp Edwards, Massachusetts.
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Figure 6. Lysimeters, Soil Grids, and Monitoring Well on Kilo Range
Camp Edwards, Massachusetts.

2.1 INITIAL STAPP™ EVALUATION AND FIRING
DEMONSTRATIONS

The Tango Range STAPP™ system was structurally evaluated in August and September 2006 prior to
any test firing. It was noted that there appeared to be seam failures in the cover, possibly caused by
improper gluing techniques. The seams were reported to and repaired by the STAPP™ EBC Company in
October 2006. Two firing demonstrations were held during 2007, with approximately 1,700 rounds of
5.56mm lead ammunition fired into the system. The demonstrations showed that the bullets were
generally contained within the first three inches of the granular rubber medium. The top cover performed
per the manufacturer’s literature. During both demonstrations, there was no indication of rounds
ricocheting; the target frames and the toe boxes were inspected and there was no evidence of errant
rounds.
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As part of the initial evaluation, the water collection reservoir inside the STAPP™ system was checked
periodically to monitor how much water was collecting. Water collection became a management issue for
the STAPP™ systems and is discussed in Section 5.4. The overall quantity and analytical results for
water removed from the STAPP™ systems are presented in Section 5.4. There were no validation tests
for Juliet and Kilo Ranges as the test at Tango Range served this purpose for STAPP™ system use on
Camp Edwards. Juliet and Kilo Ranges also had issues with water collecting within the system that
exceeded what was expected by the manufacturer. The water issue at Juliet and Kilo Ranges was not as
significant as that at Tango Range but still became an undesirable maintenance and management issue.
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3.0 RANGE USE HISTORY

Range users consisted of MANG (Army and Air), U.S. Coast Guard (USCG), Army Reserve units, and
various law enforcement agencies and personnel (Figure 7).

Detailed records are kept by Range Control as to the rounds fired, type of round and the lane used. The
Army and National Guard are required to track ammunition usage for accountability of resources and to
document small arms range throughput (utilization) in accordance with AR 350-19, The Sustainable
Range Program. For safety purposes live ammunition usage by specific type must be maintained in
various Range Control logs and is a requirements of the OMMP.

Figure 7. Soldiers from the 182nd Infantry Firing at Juliet Range.

The operational firing results for this report cover March 2007 through December 2015. There were two
demonstrations at Tango Range in March and April 2007 and 58 operational firing events over the course
of its formal Pilot Period, August 2007 through December 2008. Tango Range was used 125 days and
Juliet and Kilo Ranges were used for 150 days each since the ranges became operational. As of the end
of Training Year 2015 (September 30, 2015), 1,121,332 rounds have been fired on the STAPP™ ranges.
The number of rounds fired per range is: 323,331 on Tango Range, 296,599 on Juliet Range, and 499,282
on Kilo Range. The types of ammunition fired were: 5.56mm, 9mm, 40cal, 7.62mm, 2.23cal, 45cal, and
38cal. Out of the total rounds fired: 68.5% were 5.56mm, 21.4% were 9mm, 7.0% were 40cal, 1.2% were
7.62mm, 0.78% were 2.23cal, 0.67% were 45cal, and 0.03% were 38cal. Tables 3-1 to 3-3 provide the
number and types of lead ammunition fired on the ranges.

Page 11



Pilot Period Final Report 2016

Massachusetts National Guard

Table 3-1 Lead Ammunition Use History, Tango Range
Training 40 Cal . 556 mm .38 Cal .45 Cal .233 Cal

Year Lead Lead Lead Lead

2015 0 5,240 0 1,720 0 0 0 6,960
2014 0 0 0 3,220 0 0 0 3,220
2013 1,600 1,800 0 2,000 0 0 4,550 9,950
2012 2,800 7,373 0 1,944 0 0 0 12,117
2011 5,200 6,765 0 25,157 0 0 0 37,122
2010 40,341 2,496 0 41,042 0 6,449 0 90,328
2009 0 31,985 0 105,077 300 0 0 137,362
2008 4,075 9,094 4,556 0 0 0 0 17,725
2007 0 0 0 8,547 0 0 0 8,547
Total 54,016 64,753 4,556 188,707 300 6,449 4,550 323,331

Table 3-2 Lead Ammunition Use History, Juliet Range

Training .40 Cal Znan ?nfr)g .38 Cal .45 Cal .233 Cal
Year Lead Lead Lead Lead
Lead Lead

2015 2,500 24,828 0 36,938 0 1,000 0 65,266
2014 2,400 18,874 9,000 6,663 0 0 0 36,937
2013 2,450 9,260 0 27,286 0 0 1,200 40,196
2012 750 12,819 0 14,457 0 0 3,000 31,026
2011 0 16,911 0 46,630 0 0 0 63,541
2010 0 7,311 0 27,060 0 0 0 34,371
2009 0 4,780 0 11,482 0 0 0 16,262
2008 0 0 0 0 0 0 0 0
2007 0 0 0 0 0 0 0 0
Total 8,100 94,783 9,000 170,516 0 1,000 4,200 287,599

Training .40 Cal 9mm  7.62mm 556mm .38Cal .45Cal .233Cal Total

Year Lead Lead Lead Lead Lead Lead Lead

2015 0 15,601 0 54,372 0 0 0 69,973
2014 0 31,304 0 49,052 0 0 0 80,356
2013 0 731 0 73,011 0 0 0 73,742
2012 0 7,181 0 52,731 0 0 0 59,912
2011 14,362 9,850 0 100,942 0 0 0 125,154
2010 1,450 7,500 0 51,412 0 0 0 60,362
2009 0 6,675 0 23,108 0 0 0 29,783
2008 0 0 0 0 0 0 0 0

2007 0 0 0 0 0 0 0 0

Total 15,812 78,842 0 404,628 0 0 0 499,282
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As a requirement of the Tango Range OMMP, the MANG conducted a mass balance of bullets contained
in the STAPP™ system. The mass balance was conducted to assess a percentage of rounds captured by
weight, measuring the weight of rounds fired versus the weight of the metal collected from the system.
The mass balance provides a known percentage of the calculated weight of the bullets fired versus the
weight of material recovered that has been contained and not introduced into the environment. This
information was reported in the 2009 Pilot Period Report.

The normal objective of the routine bullet pocket maintenance is simply removal of accumulated rounds.
Accumulated rounds can be a ricochet hazard to the top cover over time. The maintenance process is
done to reduce the overall top cover maintenance requirement. A mass balance on a STAPP™ system
had never before been attempted and the weight measurements taken cannot, by the very nature of the
materials involved, be a perfectly precise exercise.

An extrapolation approach was used based upon bullet pocket removals within each lane. The bullet
pockets in each lane represent the greatest concentration of projectiles in the STAPP™ system. Under
normal circumstances the recommended maintenance for bullet pockets is done every three years or
500,000 rounds, but in this case it was determined to perform the manufacturer-recommended
maintenance early, in conjunction with the mass balance measurement requirements of the OMMP.

Additionally, two lanes (Lanes 14 and 15) were selected for complete removal of all rubber granules that
would be sifted and sorted to obtain projectiles to be weighed (Figure 8). This weight allowed for the
extrapolation across the range of the rate of capture of projectiles fired into the STAPP™ system.

Figure 8. Tango Range Lanes 14 and 15, Sorting and Sifting Operation during Mass Balance Work,
Camp Edwards, Massachusetts
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The rubber granules were returned to the STAPP™ system following the removal and inspection (Figure
9).

On November 17, 2008, the sifting operation began. The sifting process was interrupted after the work
was underway due to improper site preparation. As a result of this initial change, it was unknown if Lane
14 was effectively isolated while being screened. Measurement of hot spots was then continued with
lanes 13,12, 11, 10,9, 8,7,6, 5, 4, 3, 2, and 1. Itis believed that Lane 14 and 15 bullet pockets were
combined during the screening process.

Per the Range Control documented summary of rounds fired, and the individual weights of the types of
bullets that were fired, the total weight of spent rounds in Lanes 14 and 15 for the test period is calculated
to be 108.45 Ibs. compared to a measured weight of 102.49 Ibs. This will be discussed in detail at the end
of this section.

The actual recovered weight from the complete lane sifting of Lanes 14 and 15 was 68.50 Ibs. in Lanes 14
and 15 plus the previously removed bullet pocket weight of 32.00 Ibs. The bullet pocket weight is labeled
Lane 14, but there is a high probability this includes Lanes 14 and 15 due to the interruption of the bullet
pocket measurement. As stated previously, the STAPP™ system has no internal lane divisions.

As an additional check, a 2,000 Ib. sample of granular rubber from Lanes 14 and 15 was not returned to
the system after the complete lanes sifting and weighing event. This sample volume was subsequently
resifted and missed bullets were captured and weighed. The weight of the spent bullets was 0.272Ib for
this sample volume. To extrapolate the missed spent bullets and fragments found in the resifting exercise
of the granular rubber sample from Lanes 14 and 15, the following equation was used:

Additional weight

. Sample of
Weight of Rubber of spent bullets
¢ rubber from ) Lane 14 P o
spent bullets weight per from the resifting
. Lanes 14 and 15
from resifting lane of Lanes 14 and
and 15
15
0.272 Ibs. / 2000 1Ibs. X 7333 Ibs. X 2 lanes = 1.99 Ibs.

It is expected that some of the bullets have been pulverized into very small fragments by hitting other
bullets/fragments, etc. and would not be possible to account for in this particular procedure.

To determine the total Ibs. of weight recovered from Lanes 14 and 15 during the bullet pocket cleanup,
complete lane sift and resift of the 2,000 Ibs sample, the following equation was used:

Wslﬁg tgfﬂif;gm Extrapolated
Bullet Pocket weight from Total spent bullets
. lane 14 and 15
weight lane14 and not includin above from recovered from

likely lane 15 9 resifting lane Lanes 14 and 15

bullet pocket

; 14 and 15
weight

32.00 Ibs. + 6850 Ibs. + 1.99 1Ibs. = 102.49 Lbs.
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Figure 9. Tango Range Lanes 14 and 15, Re-Installing Rubber Granules after Mass Balance Work,
Camp Edwards, Massachusetts

Compared to data on weight of total rounds fired per the Range Control log (102.29 1bs./108.45 Ibs.) =
94.3%.

Given the inherent difficulties of the field measurement and the precision of some of the measurements,
roughly 94% agreement can be considered excellent for this mass balance exercise.

A possible better indicator of system performance than weighing the bullet pockets is an evaluation of the
under and overshot data. A visual inspection shows some bullet holes in the overshot wall and toe berm
boxes. There are relatively few overshot and these decrease with height. This pattern was readily seen on
the plywood overshot wall above the STAPP™ system. This is perhaps a more realistic estimate of
system efficiency, i.e. number of rounds fired from Range Control records, less number of bullet holes in
plywood and toe box, divided by total number fired.

Over and undershot have been closely monitored. Individual bullet holes have been marked, dated and
counted in the toe berm boxes and plywood overshot wall. The percentage (%) of rounds that were over
and undershot is calculated at 0.5% per the discussion below. Based on over and undershot data, and
assuming no bullets are being purposefully shot high or low, and the known quantity of bullets fired, the
recovery rate of the STAPP™ system is calculated to be over 99%.

Range Control personnel thoroughly inspected the toe berm boxes and reported finding 392 bullet holes
for the period March 2007 through November 2008. The toe berm boxes have been in place for the entire
Pilot Period firing. The calculated percentage of low shots is 0.316% (392 holes/123,787 total rounds
fired).
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Range Control personnel also inspected the overshot wall above the STAPP™ system and reported
finding 187 bullet holes. The wall was erected during the week of February 11, 2008. Calculating the
percentage of high shots using the number of rounds fired from the wall erection date to the end of the
period, shows 0.183% (187 holes/101,916 rounds fired Feb 11 — Dec 31 2008). The calculated
percentage of rounds not contained in the STAPP™ system is 0.5% (619 high and low rounds
detected/123,787 total rounds fired). Using the above calculations of bullet holes above and below the
STAPP™ system, roughly 99% of the rounds fired were likely contained in the STAPP™ bullet trap.
Using this metric, the MANG considers the range configuration highly successful in terms of bullet
containment and environmental protection.

From both methodologies it is expected that the STAPP™ system and its supporting components are
successful in capturing and containing from 94%-99% of the projectiles fired at the system.

The vast majority of bullets fired on Tango, Juliet, and Kilo Ranges are contained in the STAPP™
system. It has been observed that a small percentage of rounds fired do not make it into the STAPP™
system. The major causes for rounds not penetrating the STAPP™ are rounds ricocheting off target
frames and Soldiers firing too high or low, referred to as overshot or undershot. Undershot bullet holes
have been found in the toe berm boxes at the base of the system and overshot has made holes in the wood
wall above the original Tango Range STAPP™ system. Ricocheting rounds, or those aimed too high,
may also hit near the upper edge of the STAPP™ system and “skip” back out of the system. An auxiliary
berm to the STAPP™ system berm that extended above the top of the system was originally part of
Tango Range when constructed in 2006. It had provided some overshot detection and protection, but was
removed as part of the search for the source of water that was entering the STAPP™ system during the
2007 reconstruction effort. In order to evaluate and monitor overshot above the STAPP™ system, a four-
foot high plywood wall was installed in February 2008, at the top of the berm after the original top of the
berm was removed (Figure 10). The intent was not to capture the ricochets or overshot but to assess a
possible percentage of rounds that were not being captured in the STAPP™ system.

A red stripe was painted on the upper portion of the top cover on all STAPP™ ranges to limit overshot
(Figure 11). The red line provides for an upper limit of aiming for all range users. This has greatly
reduced impacts to the STAPP™ system above the red upper limit line.
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Figure 11. Red Line, Upper Limit of Aiming to Decrease Overshot, Juliet Range
Camp Edwards, Massachusetts.

As part of the Tango Range Pilot Period and as discussed above, an alternative metric of bullet
containment was used and a mass balance evaluation was also conducted to identify the percentage of
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rounds captured within the system. During the mass balance and inspection activities, it was noted that
the bottom-liner between Lanes 6 and 7 was perforated by several 7.62mm rounds. The penetrations were
investigated by recovering the bullets (Figure 12). The bottom-liner was repaired by STAPP™ and
Range Control personnel. The exact cause of the 7.62mm bullet penetrations in these two lanes is not
known. It can be speculated that the depth of rubber granules was not sufficient at the location of the
penetrations and could be caused by repeated use of the lane by machine gun fire (M240B, 7.62mm). The
bottom-liner under the “bullet pocket” of all 15 lanes was inspected during the mass balance work and no
penetrations were found other than Lanes 6 and 7. The original OMMP accounted for the potential of
penetrations in the bottom-liner and the MANG followed the appropriate procedures: they notified
regulators, recovered the rounds, repaired the bottom-liner, and returned to training. To further lower the
probability of penetrations, approximately two tons of additional granular rubber material was added
during the top cover replacement performed in July 2009.

In general, results of inspections of Tango, Juliet, and Kilo Ranges during the Pilot Period show that the
STAPP™ system, when properly operated and maintained, functions to contain bullets, sever exposure
pathways and protect the environment.

Figure 12. Bottom Liner Penetrations and Recovered Rounds, Tango Range
Camp Edwards, Massachusetts.
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4.0 RANGE OPERATIONS, INSPECTIONS,
MAINTENANCE, AND MODIFICATIONS

The following sections discuss how the STAPP™ ranges are operated, the maintenance and modifications
performed, and range inspections conducted by the MANG, EPA, and the EMC. During the Pilot Period,
several modifications to the original range configurations were implemented. All range modifications
were discussed and approved at the SARWG meetings and through required regulatory processes. The
OMMP has also been modified to reflect changes that were identified and approved.

4.1 RANGE OPERATIONS

Camp Edwards Regulation TAGMA PAM 350-2 outlines extensive rules and procedures for the ranges
and training lands on Camp Edwards. The OMMP in sections 4.0 and 7.0 (Appendix A) also outlines
extensive rules and procedures for the ranges on Camp Edwards. Range Control personnel are well-
versed with these regulations and educate Range Safety Officers (RSOs) during the scheduling and
issuance of ranges to using units. Camp Edwards personnel oversee and assist the training conducted on
Juliet, Kilo, and Tango ranges and evaluate whether training is conducted in accordance with operational,
safety, and environmental requirements. Before occupying Juliet, Kilo, or Tango Range, the unit must
designate an RSO who will receive a safety briefing. The briefing informs units of the installation’s
restricted areas, misfire and malfunction procedures, communication procedures, and environmental
considerations such as minimum and maximum firing distances and aiming below the red line painted on
the upper portion of the STAPP™ systems.

Range Control is responsible for the oversight of Juliet, Kilo and Tango range operations. They issue and
clear the ranges and monitor units on Juliet, Kilo and Tango ranges to support compliance with the
OMMP. The Camp Edwards Environmental Office and Range Control schedule all required monitoring
and maintenance.

To ensure continuity of operations during military staff transitions, Range Control has hired a civilian
range control person. This positions job will be to learn all aspects of range operations, help in directing
staff to manage the ranges and again to ensure continuity during military staff transitions.

In accordance with the OMMP, each unit is responsible for completing the Training Facility Utilization
Report in Appendix A of the OMMP (Appendix A). This form documents who uses the facility, how
many personnel were trained, what they did, the quantity of rounds fired and other information important
for tracking the use of the facilities. Each Report is turned in to Range Control at the end of each training
day. This information feeds into the detailed inspection log maintained by Range Control. An important
aspect of ensuring compliance with the OMMP was communicating and coordinating with personnel
using the ranges. Range Control personnel were active in educating users of the specific OMMP
requirements in order to maintain compliance.

Over the course of the Pilot Period and as standard practice, Range Control maintains a detailed log for
each firing event. Data recorded from each event includes, but is not limited to: unit firing, officer in
charge, temperature, weather, the time when the range went hot and cold, and the particular type of round
fired on each lane. These records allow the user to query the data by the number of rounds and type fired
on each lane.
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4.2  RANGE INSPECTIONS

Tango, Juliet, and Kilo Ranges have been the focus of extensive inspections during the Pilot Period
(Appendix A). The MANG (Range Control and the E&RC), EMC’s Environmental Officer, EPA and
MassDEP have all performed inspections before, during and after training events.

The ranges are inspected periodically as described below to ensure that pollution prevention
equipment remains in place and is in good working order and to ensure that environmental conditions
on the ranges are not degrading.

Before each time a range is used for live firing, a range inspection is conducted by Range Control
accompanied by the Non-Commissioned Officer in Charge (NCOIC) or person in charge of the
group using the range. This provides a chance to document pre-firing conditions and to acquaint the
range users with the facilities and the expectations associated with range use. The inspection includes
the firing line, range floor, target line, STAPP™ system, and other important features of the ranges.
The parking areas are inspected for general condition and any petroleum, oil, and lubricant stains
from vehicles. The toe berm boxes behind the target frames are evaluated to identify deterioration,
damage or excessive amounts of undershot. Range Control and range users note the condition of each
of these features and any specific deficiencies in need of repair.

The ranges are inspected again after range use is complete to document the post-firing conditions
(Figure 13). The form provided in the OMMP (Appendix A) is used to document the pre- and post-
range firing inspections and to note any changes or discrepancies.

Figure 13. Tango Range Top Cover Inspection, Range Control
Camp Edwards, Massachusetts.

Monthly inspections consist of general range conditions, evaluation of erosion, surface water, vegetation
growth, and a visual inspection of the STAPP™ system. Range issues were documented, reviewed with
appropriate personnel and addressed by Range Control. Inspections identified issues with the STAPP™
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system structure, systems that protect the STAPP™ system, and the administrative record. The following
provides several examples of issue identified during inspections.

The toe berm boxes at Juliet and Kilo Ranges were degrading and becoming a major maintenance issue.
The box bottoms were collapsing with the protective sand infill spilling from the box. Interim repairs
were made by filling the toe berm boxes with sand bags until new boxes could be placed on these ranges.
All toe berm boxes on Juliet and Kilo Ranges have been replaced.

Penetration holes, rips greater than 1.5 inches in length with rubber media visible through the rubber
membrane cover, and seam failures have been found at the STAPP™ Ranges. Repairs are made prior to
subsequent range use. However, there are times where problems identified could not be immediately
addressed--most often as a result of weather conditions and or availability of materials. Repairs were
made when the weather allowed and orders were made to provide for materials needed to repair the
system.

Finally, it was identified that the administrative record was not in order. Issues identified included
Utilization Inspection Reports that did not consistently record the requested information; the most up-to-
date detailed inspection form and range inspections/clearance checklist were not being used, and these
forms did not consistently record the requested information. Also, some post-fire inspections were not
recorded, and it was not clear that maintenance was conducted based upon the results of each inspection.
Administrative record issues were rectified by meeting with Range Control staff to ensure all current
forms are used and, most importantly, that all issues identified and repairs are recorded in the record.

Range Control conducts Detailed Range Inspections monthly. Detailed Range Inspections are also
completed within two business days of significant storm events. These inspections determine the
condition of pollution prevention equipment and general range conditions. In particular, the conditions of
the STAPP™ system and any protective cover are closely monitored. The amount of water accumulated
in the STAPP™ system is measured and recorded. The form provided in the OMMP (Appendix A) is
used to document the Detailed Range Inspections. During the Detailed Range Inspection conducted each
year in March, Range Control takes baseline condition photos every third year of the firing lines, range
floors, soil berms, and bullet containment systems while standing at firing positions 4 and 13. These and
previous baseline photos help field crews evaluate observed conditions against the baseline and help
document the rehabilitation of any reported range deterioration using the baseline condition photos and
any rehabilitation photos. This photo log is maintained at Range Control.

The conditions inside the STAPP™ system are inspected and documented when the STAPP™ cover is
removed for maintenance and/or during periodic bullet removal. Typically, this is done after 500,000
rounds have been fired on Juliet and Tango Ranges and after 750,000 rounds at Kilo Range unless it is
determined in conjunction with the regulatory agencies that removal is not needed. This inspection can
also be conducted more frequently if conditions warrant. The form provided in the OMMP (Appendix A)
is used to document the detailed STAPP™ inspections.

The internal STAPP™ system was qualitatively assessed in the spring and again in early summer 2016 in
support of a Scope of Work development for metals removal from the Juliet Range STAPP™ system.

The bullets were observed to be contained within the top 8-12 inches of the system. Consequently, it was
determined that the rubber granule material and any contained lead bullets will be removed selectively
from the system. The portions of the system containing the greatest concentrations of lead bullets will be
disposed of off-site as hazardous waste. New rubber granule material will be added back to the system,
and those portions removed from the top and bottom of the system will be re-installed to the same areas in
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which they were removed. This action is scheduled to be conducted during the summer of 2016. After
the rubber granule material is removed, the bottom underlayment, ground liner, and wooden frame will be
inspected for damage.

The EMC and EPA have conducted unannounced independent inspections of Juliet, Kilo, and Tango
ranges as needed. All personnel, including regulatory personnel, check in with Range Control prior to
visiting the ranges. If inspections occur during range use, the inspector identifies themselves to the
person in charge at the range and follows all safety procedures and requirements of the range users. EPA
and EMC provide the inspection form to Range Control for inclusion in the inspection record. To ensure
that all deficiencies identified during an inspection are addressed, Camp Edwards provides a formal
response to inspection reports submitted by regulatory agencies within five business days.

Range Control maintains all the inspection logs with hard copies placed in a binder and archived. Range
Control compiles data into a table that tracks the maintenance performed, level of effort to perform the
maintenance, and supplies required to conduct maintenance. The primary maintenance conducted as a
result of the inspection process is patching or seaming the STAPP™ system top cover and removal and
disposal of water collected within the STAPP™ system internal reservoir. In an effort to reduce the
amount of water accumulating within the system, tarps were placed over the top covers in 2010. Water
within the reservoirs of the STAPP™ systems has become less of an issue after the installation of tarps
over the STAPP™ systems when not in use (Figure 14). A summary of inspection table can be found
within the OMMP (Appendix A).

Figure 14. Tarp Covered STAPP™ Systems at Juliet and Kilo Ranges
Camp Edwards, Massachusetts.
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EPA issued a letter on March 15, 2011 notifying Camp Edwards of a failure to notify EPA of level 1 and
2 interim action level exceedances and the fact that resampling did not occur as required. On May 3,
2011 the EPA issued a letter notifying Camp Edwards of a failure to comply with the Safe Drinking
Water Act through AO2 and its modified SOW to allow for the interim use of Tango, Juliet and Kilo
Ranges. Camp Edwards did not comply with the OMMPs for these ranges. Camp Edwards did not
sample soil, porewater, and groundwater and did not report the findings as required. Another letter was
issued to Camp Edwards on November 7, 2011 for failure to follow the provisions of the approved
OMMPs for the above mentioned violations and additionally for not disposing of water that accumulated
in the STAPP™ systems on Tango, Juliet and Kilo ranges above established limits within 72 hours and
for not notifying EPA within 24 hours that this required action could not be completed.

The EMC also issued a Notice of Violation letter to Camp Edwards on November 7, 2011 informing it
that it had not complied with the Small Arms Range EPS (EPS 19) in failing to remove liquid from the
STAPP™ bullet capture systems on Tango, Juliet and Kilo ranges on multiple occasions in 2011 within
the time period established in the OMMP plans. Camp Edwards submitted a Response Packet to the EPA
and EMC in early December 2011.

As a result of these violations, and after extensive consultations, Camp Edwards was fined by EPA
$27,500 in August 2012 and also agreed, through a Consent Agreement and Final Order on August 16,
2012 (Appendix D), to conduct a Supplemental Environmental Project (SEP). The project involved
removing 14 acres of existing impervious surfaces in the grasslands area of the Cantonment Area, most of
it located on Otis Air National Guard Base. The 14 acres were left to seed naturally from the surrounding
environment. This allows for native flora to establish itself within the grassland area. It also allows for
further recharge of the aquifer by removing impervious surface area. The area will be monitored for
invasive plants species and managed to control the density of native pitch pine that can act like an
invasive species by growing into a monoculture that is not beneficial to the goal of grassland restoration.

Project status reports on the removal of the 14 acres of impervious surface were submitted to EPA on
November 5, 2012, January 10, 2013 and May 7, 2013, with a final report submitted on October 12, 2013
notifying EPA of the project's completion.

As a result of this violation, and as proposed in the Response Packets, the MANG submits a Monthly
Report on the status of the STAPP™ Ranges to EPA and also provides it to the EMC. Monthly
Sustainable Range Program meetings were also proposed and are being conducted to ensure proper
awareness, communications, and management of the STAPP™ and other ranges is occurring. The
Response Packet also addressed communications, notification protocols, and that proper funding for
STAPP™ range management was in place.

4.3 RANGE MAINTENANCE AND MODIFICATIONS

Camp Edwards conducts periodic maintenance on Juliet, Kilo, and Tango ranges to ensure design features
and pollution prevention measures remain in adequate condition to support training requirements and
ensure that the BMPs function as intended. To the maximum extent possible, maintenance is conducted
during off-peak training periods (between October and April). This preventative maintenance is
conducted as needed, regardless of other maintenance schedules.

All maintenance and repairs conducted on Juliet, Kilo, and Tango ranges are documented using a Range
Maintenance/ pH testing/Lime Spread Form in the Appendix C of the OMMP (Appendix A) and then
filed in the maintenance log at Range Control.
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The majority of site maintenance consisted of patching and seaming the STAPP™ system top cover.
Other maintenance activities consisted of pumping and disposing of water collected in the STAPP™
system reservoir and grounds keeping.

A range modification was made based on a request by the USCG to utilize the range for transition or
reflexive firing training, the OMMP was reviewed to ensure it was protective during this type of use with
respect to firing lines, firing lanes, weapons, ammunition types, and target placement. With respect to the
firing lines, the reflexive firing training requirement is to fire from several different distances from the
target line, between three to 25 yards. In October 2007, the USCG conducted a dry-fire demonstration so
members of the SARWG could observe and understand the training aspects of transition firing. To
further support this training requirement, the MANG established a maximum and minimum firing
distance from the target line along the range floor. The maximum firing distance is 25m, and the
minimum firing distance is 2.7m. The maximum and minimum distances are within the Surface Danger
Zone (SDZ) for the bermed range and are within the capabilities of the STAPP™ system. The current
design and construction of STAPP™ could support rounds fired directly on the upper membrane without
compromising the integrity of the trap; however, weapons training does not authorize or require point
blank firing at the STAPP™ system.

At Tango Range pre-existing elevated machine gun mounds located behind the firing line were knocked
down, as they served no useful purpose. During the week of April 19, 2008, the mounds were knocked
down and used to raise the height of the 25 meter firing line by approximately two feet, creating an
improved angle of fire that decreases overshot.

Range floor drainage was an issue on Juliet and Kilo Ranges. The lack of adequate drainage on this range
was threatening the integrity of the base of the STAPP™ system and Soldiers were forced to conduct
their training by laying in the water to fire on the range. In 2010, a project was initiated and completed
that re-graded the range floor and installed drainage systems to correct this issue on Juliet and Kilo
Ranges.

An additional modification to Tango Range was the installation of a wooden plywood wall located above
the STAPP™ system on the berm. The wall was installed to help evaluate how many rounds fired high
may be missing the STAPP™ system. A broad red stripe was placed near the top of the STAPP™
systems on Juliet, Kilo, and Tango Ranges to aid in preventing overshot at these ranges. The stripe
provides the shooter with a visible mark to avoid aiming the weapon above this stripe thereby helping to
prevent overshot.

Prior to full-scale training, initial checks on the STAPP™ systems showed that larger than expected
amounts of water was collecting inside the systems. To help assess potential causes of the water
collection, a detailed dismantling and inspection of the Tango Range STAPP™ system was planned prior
to full-scale training on the range. The STAPP™ contractor deconstructed the system in July 2007. Just
prior to dismantling the system, an additional 300 gallons of water was removed.

As part of the inspection process, the system was taken apart and all aspects of the construction were
reviewed: the framework was intact, the bottom-liner was not ripped or perforated, the depth of rubber
granules was correct, and the top cover did not have any visible holes other than the above-mentioned
seam failures/tears. However, it was noted that there was some silt inside the center section of the
system. The moist silt indicated a potential mechanism or pathway for the excess water entering the
STAPP™ system. The silt and water may have entered the STAPP™ system by flowing between the
bottom-liner and the top cover where they are attached to the frame at the highest point of the system. To
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remedy this potential cause of water infiltration, the apex of the earthen berm extending higher than the
Tango Range STAPP™ system was removed to reduce the amount of precipitation running down and
over the face of the STAPP™ system. Additionally, a minor modification was made to the method of
securing the bottom-liner and top cover to the frame along the top edge of the system. The bottom-liner
of the system was free of any bullet holes, and the 1,700 bullets fired during the demonstrations were
contained within the rubber granular medium.

Overall, the system appeared to be installed correctly with the exception of concerns that the original
gluing of the seams was not done in strict compliance with recommendations of the glue manufacturer.
The STAPP™ system was re-constructed with a new bottom-liner as the original bottom-liner was
damaged when the system was dismantled. As an additional protective measure, a felt fabric material was
placed between the soil and the bottom-liner. The original rubber granules and top cover were used and
the re-constructed Tango Range STAPP™ system was made available for small arms range training in
August 2007.

On Juliet and Kilo Ranges water within the system was also an issue but not to the extent that occurred at
Tango Range. Like Tango Range, all aspects of the systems were checked and were found to be sound in
their structure and function. During the spring of 2015 STAPP™ EBC came to Camp Edwards to try and
remedy the water collection issue at Juliet and Kilo Ranges. Their efforts included removing and
replacing framing members while tightening the top cover and placing bottom liner material from the top
of the system to the ground behind the system. In theory it was to shed water from running under the
system or between the bottom liner and the top cover. The repair was not successful in reducing the
amount of accumulating within the system. To remedy water build up on all STAPP™ ranges the
STAPP™ systems were recovered with tarps to protect from precipitation. This action proved to be
extremely effective in reducing the water issue with the STAPP™ systems. Water is still found within
the reservoir but not the volumes seen before the using traps to cover the STAPP systems. Table 4-1
shows pumped STAPP™ system water prior to and after tarps were used to cover the STAPP™ systems.

Table 4-1. Pumped STAPP™ System Water, Before and After Tarps Were Installed, JKT Ranges,
Camp Edwards, Massachusetts. (*Tarps installed September/October 2011)

Training Year Tango Range Juliet Range U ORRE]

2007 1,420 = =
2008 1,870 -- --
2009 4,570 0 0
2010 700 130 140
*2011 2,465 815 1,545
2012 115 62 128
2013 8 70 155
2014 115 100 71
2015 480 630 95
Total 11,743 1,807 2,134

Another modification to the STAPP™ systems was the incorporation of a view/extraction port for the
internal water collection reservoir (Figure 15). Initially, the internal reservoir was only accessible by
unbolting and peeling back the top cover. Range Control installed an external port to allow for the
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viewing and removal of collected water. The riser pipe was extended and a round hole was cut into the
top cover, a sealed rubber boot was applied and top cap was installed. This modification saves time and
effort in evaluating the internal water collection reservoir. This modification was implemented at Tango,
Juliet, and Kilo Ranges. The port on Tango Range is located in the lower right hand corner facing the
system, on Juliet Range it is in the lower left hand corner, and on Kilo Range there is a port at both the
lower right and left hand sides of the system.

Figure 15. STAPP™ System internal Reservoir Access Port
Tango Range, Camp Edwards, Massachusetts.
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5.0 ENVIRONMENTAL MONITORING
RESULTS

Camp Edwards monitors surface soils, pore water, and groundwater at Juliet, Kilo and Tango ranges on a
rotating schedule (Appendix A) for the metals antimony, copper, and lead. There is a potential for these
metals to occur and move within the environment after projectiles that are fired onto the range are
oxidized, abraded, and further exposed to the environment. The goal of the monitoring is to determine
when range maintenance activities are needed to protect the environment and promote range
sustainability. Data validation is completed at the Tier 1* and Tier 11 level for all data. Ten percent of the
data is validated at the Tier 11l level. Unvalidated (i.e. draft) data is forwarded to the regulatory agencies
within two business days of receipt by the MANG.

The results of sampling are compared to the action levels presented in Table 5-1. Any increase in
concentrations are noted in the results submittal. If an unexpected result exceeds an Action Level,
resampling may be conducted to confirm the result. Any concentrations exceeding the action levels are
noted in the results submittal and a proposed plan for re-sampling, if needed to confirm an exceedance, is
included pending data validation. Validated data is forwarded to the regulatory agencies as soon as
feasible within seven business days of receipt. Validated data is normally received by the MANG 4-6
weeks after sampling occurs.

Action Levels for contaminants associated with small arms firing were established for soil, porewater, and
groundwater based upon comments from the SARWG and members of the SAC. Initially (May 2007),
there were two levels for porewater and groundwater and one level for soil. The matrix of Action Levels
was simplified such that there is currently one action level for each potential contaminant (antimony, lead,
copper) for each sampling media (soil, porewater, and groundwater). With approval from the EPA and
the EMC, tungsten, zinc, and nitroglycerin are no longer part of the analysis. For tungsten, the source
area at each range where tungsten bullets were used was removed so that further sampling for tungsten on
the STAPP™ ranges was no longer required. As for nitroglycerin, a study was conducted in 2010,
Adsorption/Desorption Measurements of Nitroglycerin and Dinitrotoluene in Camp Edwards,
Massachusetts Soils. This study found that unfired and fired propellant tests suggest that nitroglycerin
and dinitrotoluene is not completely available for dissolution, and tests with weathered soils indicate none
of the nitroglycerin is available, although analysis shows nitroglycerin is still present in the soil.
Therefore it was found that nitroglycerin was not a threat to the groundwater and was no longer needed to
be analyzed for at the STAPP™ ranges.

The surface soil action levels for lead, copper, and antimony are set using selected concentrations from
the Massachusetts Contingency Plan. These values are not necessarily directly applicable to active small

I'Tier I Data Validation will include a general review of sample receipt, analysis, and the ability of the instruments to
recover the elements or compounds that were analyzed. The main components of a Tier I Data Validation include:
assessing the technical holding times, sutrogate recoveties, mattix spike/matrix spike duplicates, laboratoty control
samples, and method blanks.

2 Tier 1I Data Validation will include all of the parameters assessed during the Tier I Data Validation as well as the
following parameters: Metals (6010C and 6020A): Mass spectrograph tuning; initial calibration; Continuing calibration;
internal standards; Target compound identification. Tentatively Identified Compounds (TICs): TICs will only be
addressed in Tier II Data Validations and are generally evaluated only for ground water recovery results. Initial and
continuing calibration; Duplicates; Metals spikes and LLCS recovery; Assessment of Interferences; Mass tuning (6020A).
These parameters primarily deal with instrument calibration and analysis sensitivity. Additionally, Tier IT Data
Validation includes several methods that are not, or are only generally, addressed in the Tier I Data Validation Checklist.
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arms ranges, but they provide a framework for comparison to concentrations that are considered
potentially hazardous in some situations. Porewater action level numbers are based on drinking water
standards because the porewater is monitored as an early warning of potential groundwater impacts.
Drinking water standards are not applicable to porewater but they provide a framework for comparison to
concentrations that are potentially hazardous if they were to migrate all the way to the aquifer.
Groundwater action levels are set equal to one half of the drinking water standard because a detection of
range-related metals in groundwater at these concentrations would indicate a potentially significant and
unexpected occurrence and response actions should be taken before concentrations exceeding safe
drinking water concentrations occur. The current Action Levels are summarized in Table 5-1.

Table 5-1. Current Action Levels for Soil, Porewater, and Groundwater
Camp Edwards, Massachusetts.

Surface Soil
Action Levels
Lead Antimony Copper
Surface Soil 3,000 mg/Kg 300 mg/Kg 10,000 mg/Kg
Porewater 15 ug/L 6 ug/L 1,300 ug/L
Groundwater 7.5 ug/L 3ug/L 650 ug/L

5.1 SOIL SAMPLING RESULTS

Soil analytical results are discussed in detail in the Annual Environmental Sampling Reports (Appendix
B). All soil analytical results collected during the Pilot Period are summarized in those reports.

The soil sampling at Juliet, Kilo, and Tango Ranges is performed using an incremental sampling
methodology (ISM) from six sample areas on each range on alternating years. The sample areas are laid
out in strips across the width of the ranges from the firing lines to the backstop berms so that the impact
of metals deposition at the firing lines, the target areas, and the areas in between could be separately
quantified (Figures 4, 5, and 6).

One hundred-point composite samples are collected from each sample area from a depth of 0 to 3 inches
below ground surface (bgs). All samples are ground and processed in accordance with EPA Method
8330B. Soil samples are currently analyzed for antimony, lead, and copper. Table 5-2 provides the
maximum lead concentrations detected on Juliet, Kilo, and Tango Ranges since 2010. See Annual
Environmental Sampling Reports for specific sampling data (Appendix B)

Table 5-2. Maximum Lead Concentrations (mg /Kg) Detected in Soil on Juliet, Kilo, and Tango Ranges
Camp Edwards, Massachusetts.

OCT-10 MAY-11 OCT-11  SEP-12 JUL-13 AUG-14  AUG-15
Juliet Range 54.6 192 106 43.3 Not 58.4 Not
Sampled Sampled
Kilo Range 28.2 30 355 Not 28.1 Not 34.4
Sampled Sampled
Tango Range 1090 522 439 Not 351 Not 98.9
Sampled Sampled
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These values represent the maximum lead concentrations detected in the six soil sampling areas on each
range floor. No consistent trends are apparent in the data at Juliet or Kilo ranges which indicates that lead
concentrations are not increasing with continued use of the ranges. However, at Tango Range there is a
decreasing trend in the maximum concentration of lead within the sampling areas. This trend may be a
result of the lack of deposition and the adsorption of lead to soil at Tango Range. During the nine year
pilot period no Action Levels for soil have been exceeded at Tango, Juliet, or Kilo Ranges.

52 POREWATER RESULTS

Porewater analytical results for Tango, Juliet, Kilo, and background lysimeters are discussed in detail in
the Annual Environmental Sampling Reports (Appendix B). All porewater analytical results collected
during the Pilot Period are summarized in the reports.

TANGO RANGE

Only antimony has been detected in porewater at Tango Range at concentrations above the Action Level
(Table 5-3). This has occurred on two occasions (August 2014, 2015) at one location (LYTRNGO013,
Figure 4) at the center base of the STAPP™ system. Lead and copper concentrations remain well below
the Action Levels. These detections are further discussed below.

Table 5-3. Antimony in Porewater at Juliet, Kilo, and Tango Ranges with Background Lysimeter Data to
Include the Sierra Range Background Lysimeter.
Range  Lysimeter Oct- May- Oct- Sep- Nov- Feb-13* Jul-13  Aug- 15-

Aug

10 11 11 12 12* 14

Juliet LYJRNGO003 0 0 0 11.4 328 43 36 54.1 70.75
Kilo LYKRNGO003 0 0 0 6.9 9.6 12 11.6 26.2 37.1
LYKRNGO004 0 0 0 7 121 15 115 17.3 35.7
BG LYKRBGDO - - - - - Not No 0.43 No
1 sampled sample sample
[dry /dry
Tango LYTRNGO013 0 0 0 4 4 5.1 4.3 11 15.2
BG LYTRBGDO1 - - - 15 0.18 0.35 0.074 ND ND
Sierra LYSRBGDO1 - - - - - Not No No 0.92
BG sampled sample sample
[dry /dry
BG = Background
ND = Nondetect
*Resample
JULIET RANGE

Antimony has been detected in one porewater lysimeter (JRNGLY003) at Juliet Range at concentrations
above the Action Level (Table 5-3). This has occurred in several sampling events. The location is near
the STAPP™ system. Lead and copper concentrations remain below the Action Levels. These detections
are further discussed below.

KILO RANGE
Antimony has been detected in the two porewater lysimeters (KRNGLY003 and KRNGLY004) at Kilo
Range at concentrations above the Action Level (Table 5-3). This has occurred in several sampling
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events. These lysimeters are both in the drainage swale near the STAPP™ system. Lead and copper
concentrations remain below the Action Levels. These detections are further discussed below.

BACKGROUND LYSIMETERS

In 2012 background lysimeters were installed in the vicinity of Tango and Kilo Ranges. They were
installed to provide a comparative data set for the background occurrence in porewater of antimony,
copper, and lead. The Tango Range background lysimeter is the only background lysimeter that was able
to be consistently sampled since installation (Table 5-4). The Kilo Range lysimeter was only sampled in
2014 as it has been dry during all other sampling events. Although not sampled this cycle, the analysis of
four rounds of background porewater sampling near Tango Range indicate antimony concentrations as
high as 1.5 ppb, copper as high as 1.6 ppb, and lead as high as 0.53 ppb. At Kilo Range in 2014
porewater sampling indicated antimony concentrations of 0.43 ppb (Table 5-3), copper of 0.79 ppb, and
lead of 0.084 ppb. Similar concentrations of these metals detected in lysimeters on the ranges may
tentatively be expected to be background concentrations.

Table 5-4. Background Lysimeter Results for Tango Range, Camp Edwards, Massachusetts.

Year Antimon Copper Lead
2012 15 1.6 0.079
2013 0.74 1.1 0.13
2014 ND 3.2 0.53
2015 ND ND ND

ND = Non-Detect.

The source of the antimony detected in the lysimeters near the firing berms at the three ranges is
suspected to be from legacy range soils. At all three ranges, the soils comprising the berms were reshaped
from previously used, on-site, range berm soil. The dissolution and movement of antimony may be
exacerbated by the phosphate-based soil amendments that were used on and in the original berms to
minimize dissolution of and migration of lead during the initial pollution prevention actions under AO2.
Research has shown that antimony becomes mobilized in soil in the presence of phosphates.

It should also be noted that on Juliet and Kilo Ranges water runoff is directed from the range berm and
floor into a drainage swale(s) thereby concentrating range runoff into a single sampling point. Along with
the phosphate amendments, this process could be a contributing factor in concentrating antimony at the
sampling points (porewater) which have exceeded the prescribed action level for antimony. Annual
monitoring of porewater and groundwater at the ranges will continue including sampling for antimony so
that the concentrations can be monitored and groundwater can be protected. Through the
recommendation EMC’s SAC (Section 6.0) monitoring porewater or the use of lysimeters will be
replaced by using split core soil sampling when approved. The SAC voiced that they believe that the use
of lysimeters and the results is not representative of how metals are moving through soils. They have
stated that there is too much sampling bias; for example water has preferential pathways as it moves
through soils along with the potential for the lysimeters themselves to be contaminated with soil material
that may be affecting samples due to prolonged contact time.

5.3 GROUNDWATER RESULTS

Groundwater analytical results are discussed in detail in the Annual Environmental Sampling Reports
(Appendix B). All groundwater analytical results collected during the Pilot Period are summarized in
those reports.
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TANGO RANGE

Groundwater beneath Tango Range flows from south to north (Figure 4). Tango Range has one
groundwater monitoring well that is sampled annually, MW-467S. Monitoring well MW-467S is north of
the firing line in a down-gradient position. The location and screen height of MW-467S was selected to
intercept any Contaminants of Concern (COCs) emanating from Tango Range. Monitoring well MW-
489S was also sampled in the past; however, it was discontinued for active monitoring under the OMMP
because it is located south of the STAPP™ berm in an up-gradient location. Unfiltered groundwater
samples are currently analyzed for lead, copper, and antimony using EPA Method SW6020A.

Results from sampling groundwater wells on Tango Range indicate that there are generally no
concentrations of lead, copper, or antimony above the action levels in groundwater. The one exception
was the 24.1 ppb result from a sample collected from MW467S in 2015. Low water levels within the
well necessitated the use of a bailer to retrieve a sample from this well. In accordance with the OMMP
the well was resampled and the results were 4.1 ppb for lead which is below the action level for lead in
groundwater as set forth by the OMMP. Upon resampling the well still had low water levels but the
samplers were able to collect a single sample.

The groundwater metals results obtained during the Tango Range Pilot Period are consistent with
conclusions made in a report titled: The Environmental Assessment of Lead at Camp Edwards,
Massachusetts Small Arms Ranges, May 9, 2007, Prepared by Jay L. Clausen, Biogeochemical Sciences
Branch, U.S. Army Engineer Research and Development Center, Cold Regions Research and Engineering
Laboratory, Hanover, New Hampshire (CRREL Lead Report). Conclusions made in the CRREL Lead
Report indicate that lead has not migrated to groundwater at any small arms ranges monitored on Camp
Edwards including some small arms ranges with decades of training using lead ammunition.

Like other propellants, nitroglycerine was thought to be a threat to groundwater. Groundwater sampling
results for propellant related compounds, primarily nitroglycerine, are also consistent with conclusions
made the report titled: Adsorption/Desorption Measurements of Nitroglycerine and Dinitrotoluene in
Camp Edwards Soil, February 2010, prepared by CRREL. Based on the scientific studies to evaluate the
fate and transport of propellants, one of the conclusions of this report states that the groundwater is not
expected to be impacted by propellant residue associated with small arms range training. With approval
from the EPA and the EMC, nitroglycerin is no longer required to be analyzed for when sampling
groundwater at the small arms ranges.

JULIET RANGE

Groundwater beneath Juliet Range flows from northeast to southwest (Figure 5). Juliet Range has two
groundwater monitoring wells that are sampled annually, MW-471S and MW-472S. Monitoring well
MW-471S is downgradient of the STAPP™ system and MW-472S is downgradient of the range floor and
firing line. The locations and screen elevations were selected to intercept any contaminants, primarily
lead, antimony, and copper, emanating from Juliet Range. The source of lead and antimony being the
projectile and the bullet primer that contains lead styphnate--another source of lead.

Results from groundwater wells on Juliet Range indicate that there are no concentrations of lead, copper,
or antimony above the action levels in groundwater.

The groundwater metals results obtained during the Juliet Range Pilot Period are consistent with
conclusions made in CRREL lead report.
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The groundwater results for propellant related compounds, primarily nitroglycerine, are also consistent
with conclusions made in the CRREL nitroglycerine report.

KILO RANGE

Groundwater beneath Kilo Range flows from northeast to southwest (Figure 6). Kilo Range has one
groundwater monitoring well that is sampled annually, MW-474S. The location and screen elevation
were selected to intercept any contaminants emanating from the range floor and firing line at Kilo Range.
Well MW-473S was also previously sampled but was eliminated from the OMMP because it is not
located appropriately to monitor for contaminants resulting from the range as currently configured.

As per the OMMP, groundwater samples are currently analyzed for lead, copper, and antimony using
method SW6020A. Results from groundwater wells on Kilo Range indicate that there are no
concentrations of lead, copper, or antimony above the action levels in groundwater. Samples were also
previously analyzed for nitroglycerine and tungsten. In coordination with the regulatory community
Tungsten was no longer sampled for as result of source removal at the range.

The groundwater metals results obtained during the Kilo Range Pilot Period are consistent with
conclusions made in the CRREL lead report.

The groundwater results for propellant related compounds, primarily nitroglycerine, are also consistent
with conclusions made in the CRREL nitroglycerine report.

Studies and data submitted by MANG indicate that the geochemistry of the soil serves to retard the
migration of lead, and the depth to groundwater is deep, and substantial intervening soil acts as an
absorbent. Data suggests that lead in soil will take a long time to significantly impact the groundwater.
The models predict that it could take anywhere from several hundred to over a thousand years for
groundwater to exceed drinking water standards. Further, any dissolved form of lead would be rapidly
removed from porewater primarily via adsorption processes. Lysimeter results obtained during the Pilot
Period support this conclusion as lead levels in porewater have either dropped or have remained
consistent through the Pilot Period.

54 STAPP™ WATER COLLECTION AND ANALYSIS

During the course of the Pilot Period, water has been collected from the STAPP™ system internal
reservoirs at Tango, Juliet, and Kilo Ranges in accordance with the OMMP. This process has resulted in
the collection, storage, and disposal of the water according to state and federal regulations and law. Table
4-1 reflects the amount of water removed from the STAPP™ systems to date.

Upon completion of the installation of the STAPP™ system at Tango Range an unanticipated buildup of
water was identified in the system. This reoccurring buildup of water was determined to be a result of
condensation, as well as infiltration of precipitation into the system. This water was analyzed in March,
April, and November 2007 for the MANG by Environmental Chemical Corp. (ECC) under contract with
the US Army Corps of Engineers. The results of these sampling events identified the water as non-
hazardous, however, elevated levels of antimony and zinc were detected above drinking water limits. In
late November 2007, the existing analytical data was reviewed by the 102" Intelligence Wing Waste
Water Treatment Plant (WWTP) manager and the Massachusetts Army National Guard, in coordination
with the Massachusetts Air National Guard, successfully introduced 840 gallons to the WWTP for
treatment/disposal. Additional accumulated water was sampled in December 2007 by ECC and again in
April 2008. The April 2008 analysis, conducted by TMC Services Inc., under Massachusetts Army
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National Guard contract, was used to create a waste profile sheet for the disposal of 827 gallons of non-
hazardous waste water at an off-site treatment facility in June 2008. In November 2008, the
Massachusetts Army National Guard conducted sampling and analysis of the Tango Range STAPP™
water to be included as part of a formal request made to the WWTP to accept all water generated from the
STAPP™ system. This request was verbally denied in a meeting with Massachusetts Army National
Guard and Massachusetts Air National Guard personnel. In December 2008, using the profile created in
June 2008, an additional 2,470 gallons of STAPP™ water was shipped off-site for proper
treatment/disposal. It should be noted that before firing occurred at Tango, Juliet and Kilo Ranges the
STAPP™ system water analysis showed elevated levels of metals.

In March 2009, the construction of the Kilo Range STAPP™ system was completed and the range came
online. In April and June 2009, two additional disposal events for only Tango Range STAPP™ water
were conducted, resulting in the disposal of 1,500 gallons and 850 gallons respectively. In August 2009,
construction of Juliet Range was completed and by the end of August both new systems had begun to
accumulate water resulting from condensation, as well as precipitation. Before the end of August 2009
water was collected separately from Juliet and Kilo ranges and analyzed for Resource Conservation and
Recovery Act metals. The results from this sampling event were compared to previous Tango Range
results. The August 2009 analysis of water from Juliet and Kilo ranges indicated similar levels of
analytes with respect to the previous Tango Range results utilized for off-site treatment and disposal.
Therefore, all subsequent off-site treatment and disposal of STAPP™ water from Tango, Juliet, and Kilo
ranges, to include January 2010 (1,020 gallons), April 2010 (525 gallons), and December 2010 (1,170
gallons) were shipped off-site utilizing the existing profile sheet generated in June 2008. In 2015, water
from the STAPP™ systems was analyzed and found to be consistent with past sampling events where
elevated levels of antimony and zinc were found (Table 5-3). Based on the STAPP™ System Water
Analytical profiles all STAPP™ water continues to be shipped to an offsite disposal facility as a non-
hazardous waste water.

Analytical results for metals were below the MassDEP GW-1 standard and EPA maximum containment
levels for all analytes except antimony (Table 5-5). Antimony results range from 13.1 pg/L to 255 pg/L.
The MassDEP GW-1 standard and EPA maximum containment levels for antimony are 6.0 pg/L. The
waste profile results for the water removed from the STAPP™ indicate that all water removed has been
non-hazardous.
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Table 5-5. Analytical Results for STAPP System Water, Camp Edwards, Massachusetts.

Sample Identification . ) . . . .

- Client Project # Matrix Collection Date/Time Received
Range Water . . c
SC05514-01 I20-16776 Waste Watcr 06-Apr-15 10:00 07-Apr-15
CAS No.  Analyte(s) Resalt Fiug Units “ROL MDL  Dilution  Method Ref. Prepared  Analyzed Analyst  Batch  Cert.
Total Metals by EPA 6000/7000 Series Methods
7440-22-4  Silver < 0.0050 mg/l 0.0050 0.0012 1 SWeds 6010C  14-Apr-15 15-Apr-15  edt 1506878
7440-38-2  Arsenic < 0.0040 mg/l 0.0040 0.0027 1 " " " " "
7440-41-7  Beryllium < 0.0020 mg/l 0.0020  0.0001 1
7440439 Cadmium < 0.0025 mg/l 0.0025  0.0002 1
7440-47-3  Chromium 0.0050 mg/ 20050 0.0010 1
7440-50-8  Copper 0.0189 mg/l 0.0050  0.0035 1
7440-02-0  Nickel 0.0223 mg/l 0.0050 0.0014 1
7439-92-1 Lead 0.0292 mg/l Q.0075  0.0020 1
7440-36-0 Antimony 0.255 Nl mag/l 0.0060 0.0025 1
7782482 Selenium <0.0150 mg/l 0.0150  0.0036 1
7440-28-0  Thallium < 0.0050 mg/l 0.0050  0.0016 1
7440688  Zinc 206 GS1,D mg/l 0.0500  0.0056 10 E U 16-Apr-15
Total Mctals by FEPA 200 Scries Methods
7439976 Mercury < 0.00020 mg/l 0.00020 0.00009 1 EPA 14-Apr-15  14-Apr-15 YR 1808879 X

245.1/7470A
General Chemistry Parameters
pH 6.70 pH pH Units 1 ASTM D 08-Apr-15 13-Apr-15  CAA 1508536 X
1293-99B 12:00 14:08

The water removed from the STAPP™ system was initially treated at the 102nd WWTP as approved by
the MassDEP. Subsequent disposals of the STAPP™ water were and are taken offsite to a licensed
recycling facility.

As indicated in other sections of this report, the STAPP™ systems were covered with tarps to limit the
amount of water entering the systems. This practice has greatly reduced the amount of water
accumulating within the STAPP™ systems.
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6.0 ENVIRONMENTAL MANAGEMENT
COMMISSION

Through the recommendations of the Community Working Group, the MANG, and through the actions of
the Governor and the State Legislature, Chapter 47 of the Acts of 2002 established the EMC, consisting
of the Commissioner of the Department of Fish and Game (DFG), the Commissioner of MassDEP, and
the Commissioner of the Department of Conservation and Recreation (DCR). The EMC oversees
compliance with and enforcement of the EPSs in the Upper Cape Water Supply Reserve/Camp Edwards
Training Area (Reserve TA), coordinates the actions of environmental agencies of the Commonwealth of
Massachusetts in the enforcement of environmental laws and regulations in the Reserve TA, as
appropriate, and facilitates an open and public review of all activities in the Reserve TA. The legislation
also states that the environmental agencies of the EMC retain all their respective, independent
enforcement authority.

Chapter 47 of the Acts of 2002 also directed that the EMC be assisted by two advisory councils. The
CAC, consisting of 15 members, assists the EMC by providing the communities concerns and advice on
issues related to the protection of the water supply and wildlife habitat within the Reserve TA. The SAC,
consisting of up to 9 members, assists the EMC by providing scientific and technical advice relating to
the protection of the drinking water supply and wildlife habitat within the Reserve TA. The Act also
established an Environmental Officer for JBCC. In this capacity, the Environmental Officer provides
monitoring of military and civilian activities on and uses of the Reserve TA and the impact of those
activities and uses on the water supply and wildlife habitats. Working directly for the EMC, the
Environmental Officer has unrestricted access to all data and information from the various environmental
and management programs in the Reserve TA. The Environmental Officer has full access to all points in
the Reserve TA and conducts inspections at any time in order to monitor, oversee, evaluate, and report to
the EMC on the environmental impact of military training and other activities. His on-site monitoring
occurs prior to, during, and immediately following training and other activities. The Environmental
Officer’s monitoring activities include but are not limited to: training sites, pollution prevention and
habitat protection activities for both military and military contractors in the Reserve TA, as well as
coordinating with and consulting with the E&RC on various projects, initiatives, and issues.

The Environmental Officer acts as a liaison between the EMC, SAC, CAC, military, general public, and
various state agencies. The Environmental Officer identifies and monitors ongoing issues regarding
training procedures and the environment in the Reserve TA and keeps the EMC, SAC and CAC apprised
of the progress of these issues in addition to bringing issues to the E&RC for resolution. He also
participates in community outreach activities with the E&RC and facilitates the EMC, SAC and CAC
public meetings under the legislation.

In general the EMC, SAC, and CAC meet twice a year. However, meetings can be scheduled as needed.
The meetings are open to public with meeting notices and agendas provided to the Secretary of State’s
Office as required under the open meeting law for Massachusetts. These meetings are advertised online
at http://www.thenationsfirst.org/ERC/index.htm and ads are placed in the local Enterprise Newspapers.
Meeting topics include but are not limited to personnel changes, Natural Resource actions, training area
venue and range updates, and finally other Reserve TA activities such as Eversource and National Grid
work in the area is briefed.
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For small arms range development, the use of simulated munitions (projectile based and pyrotechnic
devices) and blank use, the EPSs provide for a rigorous review, management, and oversight process.
Currently the EMC’s Environmental Officer has oversight of the STAPP™ system ranges (Juliet, Kilo,
and Tango Ranges), the Enhanced performance Round (copper) ranges (India and Sierra Ranges), and the
M320 40mm grenade range (Lima Range). The following is a summary of the range development
process.

Proposed small arms range development, simulated munition (projectile based and pyrotechnic devices)
and blank ammunition use on Camp Edwards are regulated by Chapter 47, the Acts of 2002 and its
associated EPSs. As the ranges and training aids are proposed for use they are brought before the EMC
for evaluation for compliance with the EPSs and compatibility with the habitat and groundwater per the
tenants of Chapter 47, the Acts of 2002. In general the proposal is brought to the SAC and CAC for their
input and recommendation to the Commissioners that sit on the EMC. If the proposal is supported by the
commission then they authorize the Environmental Officer to approve the range in accordance with the
EPSs. The Environmental Officer then ensures the tenants of the EPSs are followed to complete the
process.

The specific standards are the General Performance Standards and EPS 19. The standards are as follows:

General Performance Standards:

“Limitations on the use of small arms ammunition and live weapon fire fall into the following two
categories:

Live weapon fire is prohibited outside of established small arms ranges. Live weapon fire is not
allowed on established small arms ranges except in accordance with Environmental Performance
Standard 19,other applicable Performance Standards, and a range-specific plan approved through
the Environmental Management Commission (EMC).

Blank ammunition for small arms and simulated munitions may be used in areas outside of the
small arms ranges, using only blank ammunition and simulated munitions identified on an
approved list of munitions. Joint review and approval for inclusion on the list shall be through by
the Environmental & Readiness Center (E&RC) and the EMC.”

“Pollution prevention and management of the Camp Edwards training ranges will focus on and
include the following:

The Camp Edwards Training Area, including the Small Arms Ranges (SAR) and their associated
"Surface Danger Zones," and any areas where small arms or other munitions or simulated munitions
are used, shall be managed as part of a unique water supply area under an adaptive management
program that integrates pollution prevention, and best management practices (BMP), including the
recovery of projectiles. This will be done through individual range-specific plans that are written by
the Massachusetts National Guard and approved for implementation through the EMC and any other
regulatory agency having statutory and/or regulatory oversight. Adaptive, in this context, means
making decisions as part of a continual process of monitoring, reviewing collected data, evaluating
advances in range monitoring, design and technology, and responding with management actions as
dictated by the resulting information and needs of protecting the environment while providing
compatible military training within the Upper Cape Water Supply Reserve.
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A range plan shall be designed and followed to reduce the potential for an unintended release to the
environment outside of the established containment system(s) identified in the range-specific plans.
All users must be aware of, and comply with, the Environmental Performance Standards that are
applicable to all SAR activities. Any range specific requirements will be coordinated through the
E&RC with the EMC, incorporating those specific requirements into the appropriate range-specific
plans and range information packets. Camp Edwards SAR Pollution Prevention Plan shall be
followed to prevent or minimize releases of metals or other compounds related to the normal and
approved operation of each SAR. The adaptive SAR management program components required in
each range-specific plan shall include:

o Consultation with applicable agencies with oversight of the training area before undertaking any
actions that are subject to state and/or federal regulatory requirements.

e Specific recovery plans for the removal and proper disposition of spent projectiles, residues and
solid waste associated with the weapons, ammunition, target systems, and/or their operation and
maintenance.

o Reduction of adverse impacts to the maximum extent feasible, including consideration for the
design/redesign and/or relocation of the activity or encouraging only those activities that result in
meeting the goal of overall projectile and/or projectile constituent containment. -

¢ Internal and external coordination of documentation for the Camp Edwards range management
programs and other related Camp Edwards management programs including: the Integrated
Training Area Management Program, Range Regulations, Camp Edwards Environmental
Management System, Civilian Use Manual, and Standard Operating Procedures.

e Long-term range maintenance, monitoring and reporting of applicable parameters and analysis.

The Massachusetts National Guard shall ensure that all training areas where munitions or simulated
munitions are used or come to be located, including range areas, range surface danger zones, and any
other areas within the Upper Cape Water Supply Reserve that are operational ranges are maintained
and monitored following approved management plans that include planning for pollution prevention,
sustainable range use and where applicable, restoration.”

EPS 19. Range Performance Standards:

“19.1. All operational ranges including but not limited to small arms ranges (SAR) shall be managed to
minimize harmful impacts to the environment within the Upper Cape Water Supply Reserve. Range
management at each range shall include to the maximum extent practicable metal recovery and recycling,
prevention of fragmentation and ricochets, and prevention of sub-surface percolation of residue associated
with the range operations. Camp Edwards shall be held responsible for the implementation of BMPs by
authorized range users, including collection and removal of spent ammunition and associated debris.

19.2. Small arms ranges shall only be used in accordance with approved range plans. These plans shall be
designed to minimize to the maximum extent practicable the release of metals or other contaminates to
the environment outside of specifically approved containment areas/systems. Occasional ricochets that
result in rounds landing outside of these containment areas is expected and every effort to minimize and
correct these occurrences shall be taken. Failure to follow the approved range plans shall be considered a
violation of this EPS.
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19.3. All operational SARs shall be closely monitored by the Massachusetts National Guard to assess
compliance of the approved range plans as well as the implementation and effectiveness of the range
specific BMPs.

19.4. Camp Edwards / Massachusetts National Guard Environmental and Readiness Center shall staff and
request appropriate funding to support its SAR management plans.

19.5. All users must use and follow Camp Edwards' Range Control checklists and procedures to:

e Minimize debris on the range (e.g. shell casings, used targets)

e Minimize or control residues on the ranges resulting from training (e.g., unburned constituents,
metal shavings from the muzzle blast)

o Ensure the range is being used for the designated purpose in accordance with all applicable plans
and approvals

19.6. Camp Edwards is responsible for following range operation procedures and maintaining range
pollution prevention systems. Range BMPs shall be reviewed annually for effectiveness and potential
improvements in their design, monitoring, maintenance, and operational procedures in an effort to
continually improve them. Each year the annual report shall detail the range-specific activities including,
but not limited to, the number of rounds fired, number of shooters and their organization, and the number
of days the range was in use. The annual report will also detail active SAR groundwater well and
lysimeter results, as well as any range maintenance/management activities that took place that training
year and the result of such activities, i.e. Ibs. of brass and projectiles recovered and recycled, etc. The
Massachusetts National Guard shall provide regular and unrestricted access for the EMC to all its data
and information, and will provide immediate access to environmental samples from the range, including
range management and monitoring systems and any other applicable activities operating on the ranges.

19.7. Range plans and BMPs for training areas shall be reviewed and/or updated at least every three years.
Management plans for new and upgraded ranges shall be in place prior to construction or utilization of the
range. Range plans, at a minimum, will address long-term sustainable use, hydrology and hydrogeology,
physical design, operation, management procedures, record keeping, pollution prevention, maintenance,
monitoring, and applicable technologies to ensure sustainable range management. Range plans shall be
integrated with other training area planning processes and resources.

19.8. The Massachusetts National Guard shall establish procedures for range maintenance and where
applicable, maintenance and/or clearance operations to permit the sustainable, compatible, and safe use of
operational ranges for their intended purpose within the Upper Cape Water Supply Reserve. In
determining the frequency and degree of range maintenance and clearance operations, the Massachusetts
National Guard shall consider, at a minimum, the environmental impact and safety hazards, each range's
intended use, lease requirements, and the quantities and types of munitions or simulated munitions
expended on that range.”

See Appendix C for a complete version of Chapter 47 of the Acts of 2002 and the Environmental
Performance Standards.
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7.0 CHANGES TO THE OPERATIONS,
MAINTENANCE AND MONITORING
PLAN AND LESSONS LEARNED

It is acknowledged that the OMMP should be a “living document,” one that changes over time as more
information becomes available, technology advances, and lessons are learned. Initially the OMMPs for
Tango, Juliet, and Kilo Ranges were separate documents. All STAPP™ Range OMMPs (Tango, Juliet,
and Kilo) have been combined into a single document. To illustrate the adaptive and dynamic nature of
the OMMP as a living document, revisions to the OMMPs for Tango, Juliet, and Kilo Ranges occurred on
June 2007, December 2007, October 2008, and January 2009. The OMMPs were consolidated into a
single document in September 2012. The OMMP was again updated April, June, October, and November
2014. Finally the OMMP was updated and approved again in July 2015.

Several major changes to the OMMP include: establishing Interim Action Levels for contaminants in soil,
porewater, and groundwater, establishing corrective actions if Action Levels are exceeded, and defining
the communications and providing for continuity as personnel leave and are replaced. Specific changes to
the OMMP included the following: consolidation of the three plans into one plan for all three ranges;
deletion of extraneous information that is not related to protection of the environment; reorganization of
the plan so that important tasks have their own primary section and aren’t buried in various sub-sections
making the document more user friendly; simplification of the range inspection procedures; streamlined
environmental monitoring that accounts for lessons learned since the original OMMPs were written, while
still ensuring protection of the environment, and, finally, a simplified action level process for soil,
porewater and groundwater monitoring results to ensure environmental protection.

For soil the initial action level was based on the modeled potential for leaching to groundwater and if
exceeded, required sample validation, resampling, cause evaluation and potentially the alteration of the
conceptual site model. The current action level is based on the Massachusetts Contingency Plan. Initially
for porewater and groundwater there were two action levels, a level 1 and a level 2. These levels were
based on the relative drinking water standard. For porewater if the action level 1 was exceeded a Focused
Reassessment was called for where resampling, modification of the conceptual site model, or
maintenance could occur. If a level 2 action level was exceeded for porewater then some sort of Range
Maintenance was required such as soil removal, resampling, and a ceasefire until the issue could be
rectified after coordinating with regulatory stakeholders. For groundwater there was also a level 1 and 2
action level. The difference between the porewater and groundwater action levels is in the level 2
process. For groundwater if the level 2 action level was exceeded then a cease fire was imposed, stake
holder coordination took place, and finally, range maintenance and a reassessment of the pollution
prevention program would have been required. Currently there is only one action level for porewater and
groundwater. For porewater the level is based on the drinking water standard and for groundwater it is
one half the drinking water standard. If action levels are exceeded for these standards stakeholder
coordination and resampling is required. Communications and continuity among and with staff was
identified as an issue that could be problematic with long-term management of the STAPP™ ranges.
Actions taken toward this end were the creation of a reporting matrix, Figure 12-1 of the current OMMP
(Appendix A).

Inspection checklists were revised to incorporate SARWG suggested improvements. Sections B and C of
the checklists were combined for added clarity and the sketch was appropriately updated to show the
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placement of the toe berm boxes. Other changes included adding further written directions within the
sheets such that day to day users could understand what was expected within each form.

Another change consisted of establishing maximum (25m) and minimum (2.7m) firing distances from the
target line along the range floor to facilitate transition firing. This allowed personnel to move forward of

the 25m firing line and fire at targets. With the increased area available for firing and potential deposition
of contaminants, the soil sampling plan was modified to include six sampling units instead of the original

two.

The OMMP now references a red stripe that was painted on the upper portion of the top cover on all
STAPP™ ranges to limit overshot (Figure 11). The red line provides for an upper limit of aiming for all
range users. This has reduced overshot and impacts to the STAPP™ system above the red upper limit
line.

As expressed in Sections 5.2 and 7.3, pan lysimeters are thought to be a better tool for monitoring
porewater. The MANG revised the OMMP to require all pan lysimeters on the ranges.

The MANG is committed to keeping the OMMP updated to allow efficient and appropriate operations
and monitoring of the STAPP™ Ranges. The MANG will continue to make changes as needed, are
appropriate, and approved.

Based on observations and use of the STAPP™ systems there have been lessons learned. The lessons
learned have been discussed with members of the SARWG and incorporated in the most current version
of the OMMP as required and approved. The lessons learned included are grouped into three categories:
Operations, Inspections and Maintenance, and Environmental Monitoring.

7.1  OPERATIONS

Management Controls

The MANG has developed management controls to support compliance with the Small Arms Range
OMMPs. Incorporating these management controls into the OMMP would allow the Revised Combined
OMMP to act as an overall operating guide and provide built-in redundancy and ensure safeguards are in
place, see Section 12 of the current OMMP (Appendix A)

In 2011 management controls that were added to the OMMP that included: 1) a Notification Protocol
should the MANG not be able to comply with a requirement of the OMMPs; 2) a STAPP™ Range Tarp
Cover Project Description where the STAPP™ systems are covered with a tarp to reduce water build up
within the STAPP™ system; 3) Water Removal Contracting and Budgeting provisions to ensure funding
is available to dispose of the STAPP™ water and to conduct annual environmental sampling as required;
4) creation of a Camp Edwards Sustainable Range Program Working Group that meets monthly to ensure
the OMMP is being complied with and to discuss other Camp Edwards range issues and future range
development; and 5) a Standard Operating Procedure for STAPP ™System Range Maintenance
Procedures and Inspections.

In order to better understand the time and effort to accomplish routine maintenance on the STAPP™
system, Range Control kept an ongoing log of personnel and time required to perform maintenance. Over
the duration of the Pilot Period, it is estimated that patching and/or seaming maintenance work required
two personnel an average of four hours per training event. It was noted that as training activities
increased so did the required level of effort to properly maintain the top cover.
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At the beginning of the Pilot Period, routine maintenance was expected in the form of top cover patching.
Repetitive seam failures and frequent water removal were not anticipated (beyond routine maintenance)
that could potentially expose personnel to lead residue from spent rounds inside the STAPP™ system.
The risk of exposure from opening a corner of the system to remove the excess water was reduced when a
water inspection port was installed, allowing staff to conduct OMMP-required water level inspections and
remove water from the system without removing the STAPP™ system top cover (Figure 9). Because of
the frequency and scale of repairs during the first year of operations at Tango Range, a worker health
study was coordinated through the MANG Safety Office to determine if personnel were at risk of
exposure to lead and to determine the appropriate level of protective equipment required during
maintenance activities. Results of the worker health study identified that personnel were not at risk, and
typical health and safety practices such as no eating and drinking during maintenance activities and
washing hands before eating were sufficient to protect personnel performing maintenance tasks on the
STAPP™ system.

Ricochets have not caused problems to the system or personnel.

On Tango Range raising the 25-meter firing line improved the angle of firing for training and reduced the
number of overshot.

The toe berm boxes appear to function well in protecting the base of the STAPP™ system from bullet
penetrations. The placement of the toe boxes behind the target frames and within two to three feet of the
STAPP™ system allows easier and safer access to the targets and provides greater protection of the
framework from errant or ricochet rounds. In 2015 and 2016 the toe berm boxes were replaced at Juliet
and Kilo Ranges respectively. The replacement boxes were constructed in a similar fashion to those that
have been used on Tango Range. The Tango Range boxes were constructed using 6” x 6” timbers and
have been very affective in protecting the base of the STAPP system from undershot.

The Tango Range top cover was replaced due to incorrect installation causing multiple operational issues,
e.g. seam failure and water build up.

Rounds can ricochet off of the ground surface, toe boxes, and target frames and tumble entering the
system. Tumbling projectiles can cause larger than expected holes in the top cover. This in turn causes
greater maintenance.

Hollow point bullets need to be cleared with Range Control and require greater maintenance as they cause
larger holes similar to tumbling rounds.

Tracer rounds were demonstrated to function acceptably within the STAPP™ system. Wear and tear
above acceptable levels was not observed during demonstrations and inspections with tracer rounds.
However on Tango Range there was an instance where tracer rounds bounced back towards the firing
line. Range Control has since had a moratorium on using tracer rounds on STAPP™ ranges. Those
wanting to use tracer rounds must coordinate with a Range Control Officer before they are approved for
use at the STAPP™ system ranges.

Based on lane sampling and extrapolation approximately 94-99% of all rounds fired at the STAPP™
system are captured.

As discussed in Section 3.0, seven 7.62mm rounds penetrated the STAPP™ system bottom-liner. The
lessons learned with regards to the 7.62mm rounds is that regular maintenance is critical. The granular
rubber depth at 18 inches must be maintained and is crucial to using larger caliber weapons (7.62mm) and
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to avoid bottom-liner perforations on STAPP™ system small arms ranges. Though a few rounds did
penetrate the bottom-liner, and they were recovered, the soil area below the STAPP™ system is not
exposed to weathering conditions; thus it is expected that there was no risk to the environment.

Target frames and each firing lane should be located such that the center of each target is lined up on the
center of an appropriate panel of the STAPP™ top cover. It is better to have bullets go through the
middle of a top cover panel than to cause extra stress on seams between panels.

Inspection and management of the water collecting inside the STAPP™ system was also an ongoing task.
Removal of the collected STAPP™ system water generally required two personnel from Range Control
an average of three hours per event. Rain event inspections generally required one individual an average
of one hour per event. The effort for water collection and monitoring is significantly less since Range
Control started the use of tarps to cover the STAPP™ systems. By covering the STAPP™ systems water
accumulation within the STAPP™ systems has been significantly reduced, Table 4-1.

Finally, Camp Edwards has hired a civilian Range Control employee to ensure consistency during
transition of military and civilian staff. This position’s job will be to learn all aspects of range operations,
help in directing staff to manage the ranges, and to ensure continuity during military staff transitions.

7.2  INSPECTION AND MAINTENANCE

Initially, bi-weekly inspections were conducted as part of the ongoing training cycle. Inspections are now
monthly per an approved change in the OMMP.

All maintenance work on the STAPP™ system should be done with appropriate containment, personal
protective equipment and training for site workers.

Walking on the top cover can put pressure on the panel seams and potentially cause seams to fail. Not a
current issue.

In the early stages of the program, the top cover patches were square. It was determined through
inspections that the lips of the patches were collecting water along with sand. Range Control began
designing round or oval patches to allow water and windblown sand to migrate down the face of the
STAPP™ system. Top cover repairs now consist of using only glue when possible to fill cuts, slashes,
and some holes. Patches are still required where using only glue is not sufficient for repair.

It was found that the product (Loctite 401) used by STAPP™ personnel to glue the seams did not hold up
to weather conditions at Camp Edwards. Camp Edwards has found that Loctite 5510 elastic adhesive
caulking is the best way to repair holes and seam failures.

Results of air sampling during the bullet sifting activities performed showed that respirators were not
required.

Covering the STAPP™ systems with tarps precludes most water build up within the system. Less
pumping, sampling, and disposal equals reduced operational cost and, most importantly, further
environmental protection.

A Training Facility Utilization Report is generated for each firing event. Range Control expanded on this
report to account for quantity and type of round fired on each lane. This data can be used to assess the
overall wear and tear from rounds impacting the system’s top cover, to include projected schedule for top
cover replacement.

Page 42




Pilot Period Final Report 2016

Massachusetts National Guard

By observing range firing, it can be determined which type of ammunition or training will cause an
increase in maintenance, specifically more patching of the top cover. The use of the 7.62mm (M240B)
and/or firing the 5.56mm (M249 SAW) weapons, machine guns with heavy rates of fire that create beaten
zones, and .40 cal hollow points were observed to cause increased wear.

Construction of STAPP™ and any bullet containment system should follow pre-established construction
plans. The construction plans should include all pertinent Quality Control/Quality Assurance (QA/QC)
steps necessary to ensure an acceptable end product. This is considered a lesson learned based on some
of the maintenance required on the Tango Range STAPP™ system. It is speculated that top cover
maintenance during the pilot program would have been less if more rigid QA/QC procedures were
followed on the STAPP™ system installations.

7.3  ENVIRONMENTAL MONITORING

Based on soil sampling data from the range floor that has shown no apparent trend for lead deposition as a
result of the bullet propellant, and the fact that the groundwater has not been impacted by lead from small
arms ranges, soil sampling at Juliet, Kilo, and Tango Ranges is now performed at each range on
alternating years.

Results from sampling groundwater wells on Tango Range indicate that there are generally no
concentrations of lead, copper, or antimony above the action levels in groundwater. The one exception
was the 24.1 ppb result from a sample collected from MW467S in 2015. Low water levels within the
well necessitated the use of a bailer to retrieve a sample from this well. In accordance with the OMMP
the well was resampled and the results were 4.1 ppb for lead which is below the action level for lead in
groundwater as set forth by the OMMP. Upon resampling the well still had low water levels but the
samplers were able to collect a single sample. Based on this experience groundwater samples should only
be taken if appropriate water levels are present within the well and well screens.

Use of legacy soils in constructing the ranges can be problematic when it comes to soil contaminants such
as metals. It is thought that the likely source of elevated antimony detections in pore water were from the
use of legacy soils on the range. Maectite™ (phosphate) was used to immobilize lead in legacy soils
during a 1998 berm treatment process for stabilizing lead in soil. Research has shown that phosphate can
cause antimony to become more mobile in soil.

The soils of Camp Edwards do not need to have the pH adjusted as the native soil’s pH is appropriate to
avoid metals mobility at the small arms ranges.

Tension lysimeters are not appropriate for monitoring the soil porewater on small arms ranges. Materials
within the tension lysimeters such as the ceramic cup and metal components can adsorb or release metals.
As stated earlier in the report, these materials could cause false positive and negative readings in metals
analysis.

Pan Lysimeters are now in use for soil porewater monitoring on STAPP™ Ranges. High Density
Polyethylene (HDPE) is now used in lysimeters intended to sample soil porewater for metals as HDPE
does not have the property of adsorbing metals.

With regards to lysimeters the EMCs SAC advised that a better methodology for tracking metals through
soil as an early warning system for protecting groundwater would be to conduct spilt core soil sampling.
This sampling will be implemented if it is approved. This was advised based on the fact that water can
have preferential pathways, lysimeters only provide a point sample, and the residence time of water

Page 43



Pilot Period Final Report 2016

Massachusetts National Guard

within the lysimeter where sediment and the lysimeter materials themselves can have affect the analysis
of porewater.

If changes in training are approved and implemented at the small arms ranges, monitoring specified by
the OMMP should be reviewed to ensure that it is appropriate for monitoring the change in training. As
an example, when transition firing (where shooters advance forward of the 25m firing line) was approved

the soil sampling specified by the current OMMP was changed to include a larger area of potential
impact.
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8.0 SUMMARY AND CONCLUSIONS

The Pilot Period for Tango Range began in August 2007 and in August 2008 for Juliet and Kilo Ranges.
The objective of the Pilot Period was to assess the Tango, Juliet, and Kilo OMMP and the effectiveness of
the STAPP™ system installed on these ranges. The Pilot Period most importantly gave the regulatory
agencies a chance to review the effectiveness of range management and the MANG’s ability to meet its
commitment in operating small arms ranges at Camp Edwards in an environmentally sound fashion, i.e.
no impacts to groundwater.

Approximately 16,968 individuals were trained over 425 total days of use on the STAPP™ ranges, using
lead ammunition during the Pilot Period for Tango, Juliet, and Kilo Ranges. All firing events were
monitored with inspections before, during and after training events as per the OMMP. Mass Balance and
overshot analysis shows that approximately 94-99% of the bullets fired during training events were
captured by the STAPP™ system and effectively isolated from the environment.

More maintenance was required on the STAPP™ system than was anticipated, particularly on the top
cover and to remove water collected in the internal reservoir. However, the STAPP™ system is
considered an effective system design to capture most of the bullets fired and isolate them from the
environment.

The Conceptual Site Model with contaminant potential exposure pathways for the STAPP™ ranges was
detailed in the OMMP. For lead, relevant literature including the CRREL Lead Report indicate that lead
mobilization at small arms ranges occurs mainly by wind and surface water erosion and to a lesser extent
through dissolution and leaching through soil. Lead is less mobile in soil at a neutral pH. Best
Management Practices (BMPs) were implemented at Tango, Juliet and Kilo Ranges to minimize any
potential environmental impact. Bullets captured within the STAPP™ system are effectively isolated
from the wind and are not in contact with surface waters of the range. Based on the Conceptual Site
Model, this removes the most likely migration pathways for lead and other metals. Based on annual
range sampling of the firing line and range floor there has been no evident trend of lead deposition from
propellants within the bullet primer.

Antimony has become a metal to monitor as OMMP action levels have been exceeded for porewater on
Tango, Juliet, and Kilo Ranges. Elevated detections of antimony at concentrations exceeding the Action
Level in several of the lysimeters have now been confirmed in several consecutive sampling rounds. It
was thought that pH might be a contributing factor to the increased level of antimony in porewater.
Liming of the ranges was put on hold in 2013 to determine if adjusting the pH could be a contributing
factor to the increased levels of antimony in porewater. It appears that this is not the case based on
porewater sampling results--levels have continued to rise. Another possibility causing an increase in
antimony in porewater is that the lysimeters have sediments within the collection bucket where porewater
can remain in contact with these sediments for an extended timeframe. Sediment contact time could be
responsible for elevated antimony levels in pore water. It should be noted that the EMC’s SAC has on
multiple occasion suggested that this residence time of porewater in contact with sediments within the
lysimeters can be problematic affecting sampling result. For this reason, the MANG will be analyzing
both filtered and unfiltered pore water samples. Efforts will again be made to determine if there is
sediment present within the lysimeters. If so, they will be purged of sediment. Another potential cause of
elevated antimony in porewater can be phosphates, which were added to the range soils during the berm
maintenance project of 1998. A phosphate-based amendment was added to range soils to decrease the
mobility of lead. Unfortunately, phosphates can mobilize antimony. With time, phosphate levels will
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diminish, and so monitoring of antimony levels will continue along with close coordination with the
regulatory community in regards to antimony in porewater. The two potential causes of elevated
antimony levels, phosphate and sediment within the lysimeters, are not mutually exclusive and both could
be contributing to this issue. An additional concern is that the lysimeters on both Juliet and Kilo Ranges
are located within the drainage system of the ranges where storm water is collected from most of the
range footprint. Therefore antimony may be concentrating within the lysimeter located within the system.

Careful monitoring of porewater should continue and continued consultation with experts in the field of
metals mobility will be undertaken. Porewater sampling maybe replaced with split core soil sampling, as
advised by the SAC, to more accurately track metals through soil. When the specifics for this type of
sampling is determined and when approved, the MANG will implement this new protocol during the next
sampling cycle.

The OMMP included broad monitoring to assess potential environmental impacts. Methods used for
environmental monitoring included soil sampling for COCs, monitoring soil pH, sampling soil pore water
via lysimeters, and sampling groundwater immediately down-gradient of the range. The results of the
environmental monitoring during the Pilot Period shows that COCs are not migrating from the range but
do need close scrutiny to assure no environmental impacts are imminent or occurring.

The BMPs and robust environmental monitoring implemented at the STAPP™ Ranges demonstrates the
MANG’s commitment to provide small arms range training at Camp Edwards all while being protective
of natural resources, especially groundwater. The MANG has reviewed and evaluated all data generated
during the Pilot Period. The MANG has considered conclusions in the CRREL Lead Report, ongoing
studies on fate and transport of antimony and propellant related small arms range compounds and
IAGWSP reports that investigated small arms ranges at Camp Edwards.

The MANG believes that EPA’s issues as identified in AO2 and the approval letters for the STAPP™
ranges (Juliet, Kilo, and Tango Ranges) have and will be continually addressed to be protective of the
Camp Edwards Training Area/Upper Cape Water Supply Reserve. Specific tasks completed and issues
addressed include:

e Lead and lead contaminated soil was removed from impact berms as a mitigation measure and
further removal has been conducted as identified in the Decision Document, Small Arms Range
Operable Unit, and (September 2015).

o Research was conducted into the use of projectile capturing material and nontoxic ammunition.
The MANG has three ranges using a STAPP™ Bullet Catcher System and two ranges that are
utilizing nontoxic ammunition, i.e. copper projectiles.

e The MANG now uses lead bullets on ranges that have a system in place to capture the
projectiles or the range is managed through an OMMP.

e The Department of the Army and the MANG are transitioning to copper rounds, namely the
Enhanced Performance Round currently used on India and Sierra ranges at Camp Edwards.

o OMMPs are created for all approved ranges and devices. These plans have been developed in
partnership with EPA, MassDEP, and the EMC. The goal of these plans is to avoid any releases
or damage to the environment that may cause harm to the Camp Edwards Training Area/Upper
Cape Water Supply Reserve’s groundwater resources. These plans provide for the monitoring
of environmental media that includes soil, porewater, and groundwater. Monitoring data show
that current small arms range training activities at the STAPP™ ranges, when properly
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operated and maintained, can be conducted without causing unacceptable contamination
levels in the groundwater.

e Through the last nine years of the Pilot Period, the MANG successfully operated, managed,
and funded the active ranges at Camp Edwards. Although there have been unanticipated
problems with the STAPP™ systems, the MANG has been diligent in investigating,
researching, and implementing solutions to problems as they are discovered.

Working closely with EPA, MassDEP, the EMC, stakeholders and the public over the past nine years, the
MANG has successfully implemented training with lead ammunition.
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APPENDIX A

Juliet, Kilo, and Tango Range Operation, Maintenance, and
Monitoring Plan
Revised 15 July 2015.
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AND
OPERATIONS, MAINTENANCE, AND MONITORING PLAN
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CAMP EDWARDS, MASSACHUSETTS

Prepared by:

Massachusetts National Guard
Environmental & Readiness Center
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1.0 INTRODUCTION

Camp Edwards is an important training center for National Guard, Reserve Components, US
Coast Guard, and law enforcement agencies throughout the northeastern United States. Located
on Cape Cod, Camp Edwards contains threatened and endangered wildlife species, prime
wildlife habitat. archeological sites. and culturally sensitive areas. Moreover, the Camp sits on
top of the Sagamore lens, a sole-source drinking water aquifer for Cape Cod. The northern
15,000 acres of Camp Edwards, the Upper Cape Water Supply Reserve/Training Area, are
located within the recharge area of the aquifer.

Camp Edwards is committed to excellence in environmental protection. training, readiness. and
management of training sites. Training facilities available at Camp Edwards include small arms
ranges (SARs), training areas, a tactical tramning base, counter-IED lanes, land navigation
courses, battle positions, observation posts, and maneuver roads and trails. These facilities
support a variety of training activities that include small arms marksmanship. In particular, the
SARs support training and qualification i basic infantry skills with small arms weapons
systems, including pistols, rifles, machine guns, and shotguns. The Massachusetts Army
National Guard (MAARNG) will seck to constantly improve upon training practices that protect
the future of the surrounding ecosystem and the aquifer. and maintain a viable ready force.

1.1 Purpose

The purpose of this Best Management Practices (BMP) and Operations, Maintenance, and
Monitoring Plan (OMMP) is to identify the operations and management practices that
MAARNG will implement at the ranges. This plan identifies BMPs that allow the employment
of small arms at J, K, and T ranges (Figure 1-1) in a manner that;

e Meets current and future training requirements, and

e Employs maximum feasible use of pollution prevention (P2) strategies to protect the
Upper Cape Water Supply Reserve which is managed as a Massachusetts Department of
Environmental Protection (MassDEP) Zone II for public water supplies.

This plan supports the Camp Edwards Pollution Prevention Overview (Small Arms Range
Supplement) (SAR P2 Overview) (MAARNG 2007) and is designed to be approved by the EPA
and the Environmental Management Commission (EMC) in accordance with US EPA Region 1
Administrative Order 2 (AO2) and the Environmental Performance Standards (EPSs),
respectively.

Lead-free copper bullets such as DoD) Identification Code (DODIC) M855A1 will not be used on
ranges with STAPP™ gystems without verifying that the projectiles will not puncture the liner.

1-1
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1.2 Scope

This OMMP is limited to the operation and use of I, K, and T ranges. It supports the use of I, K,
and T ranges as 25-m Rifle/Machine Gun Zero Ranges (Facility Category Code [FCC] 17801) to
meet current and anticipated requirements for small arms training exercises at Camp Edwards for
both military and civilian users.

Although this plan identifies specific BMPs for the management of metals to sustain operations
at J, K. and T ranges, the scope of the BMPs addressed is not limited to typical environmental
management options. It also includes BMPs for safe and efficient administration, use,
management. and maintenance. The BMPs recommended in this plan are based on range-
specific conditions and are not intended to apply to other SARs at Camp Edwards or on other
Army or Department of Defense (DoD) installations or ranges.

Specific Requirement: As with any structural system and or equipment the STAPP System will
have an operational life-cycle. At the end of the STAPP systems life-cycle the MAARNG will
develop a Dismantling Plan that will address the process for disassembling and disposal of the
STAPP System. This plan will be provided to the USEPA and the EMC prior to the initiation of
any dismantling and disposal actions of the STAPP System on Juliet, Kilo, and Tango Ranges.

This OMMP identifies potential pathways for migration of, and potential exposure to,
contaminants from J, K, and T ranges. Environmental management and P2 BMPs are analyzed
and selected based on their ability to disrupt the pathways to potential receptors.

1-3
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20 RANGE DESCRIPTIONS

J. K, and T ranges will be used as standard 25-m Rifle/Machine Gun Zero Ranges primarily in
support of training with M16 and M4 rifles, M249, M240B., and M60 machine guns. These
ranges can also be used for pistol marksmanship and as an alternate qualification course for M16.

2.1 Juliet Range

Juliet Range is located north of Pocasset-Forestdale Road and west of Greenway Road. It was
established in the late 1980s at the site of the former U.S. Air Force A pistol range. Records
indicate it has been used as a pistol and rifle range since the name changed to Juliet Range.

Seventeen firing points exist along the firing line. Paper silhouette targets on wooden frames are
located 25m from the firing line and a berm backstop is located behind the targets. Lead or lead-
antimony bullet ammunition including 5.56mm, .38 caliber, 9mm, .40 caliber, .45 caliber, and 12
gauge was fired on Juliet Range through 1997. The backstop berm was treated for lead during
the 1998 Berm Maintenance Program (NGB 1998). The program removed spent projectiles from
the soil, and then treated the soil with Maectite™ to immobilize remaining lead.

Beginning in 1999, the MAARNG and civilian personnel began using alternate ammunition
composed of tungsten powder held together with nylon. Tungsten-nylon rounds were fired on
Juliet Range until December 2005 when the MAARNG ceased all use of tungsten-containing
bullets. In 2006, the soil on the front face of the berm was removed to reduce tungsten
concentrations on the range. The soil was transported and disposed ofT site.

The Army Environmental Command’s (AEC’s) Impact Area Groundwater Study Program
(IAGWSP) completed an investigation of soil and groundwater conditions on Juliet Range in
2008. No significant groundwater contamination was found. The investigation determined that
the soils pose no long- or short-term threat to groundwater resources.

The STAPP™ gystem was constructed on the face of the same berm in 2008 to capture and
contain bullets fired on the range. The STAPP™ gystem isolates expended bullets from the
environment and prevents movement of metals into soil. Protective timber “toe berm boxes”
behind the target frames provide undershot protection for the base of the STAPP™, Active use
of the range commenced under a pilot period in 2009. Figure 2-1 shows the key features of
Juliet Range.

2-1
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STAPP System withTarp 146 Berm Boxes

__Target Line
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Poca‘sset-Forestdale Road

Figure 2-1. Juliet Range Key Features
2.2 Kilo Range

Kilo Range is located north of Pocasset-Forestdale Road and west of Greenway Road adjacent to
the east side of Juliet Range. Juliet and Kilo ranges are separated by a soil berm covered with
trees. Kilo Range was established in the late 1980s at the site of the former U.S. Air Force B
pistol range. Records indicate it has been used as a pistol and rifle range since the name changed
to Kilo Range.

Twenty-nine firing points exist along the firing line. Target frames are 25 meters north of the
firing line. Before construction of the STAPP™ system on this range, an earthen backstop berm

2-2
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142 feet beyond the targets stopped bullets. Lead-bullet or lead-antimony bullet ammunition
including 5.56mm, .38 caliber, 9mm, .40 caliber. .45 caliber. and 12 gauge was fired on Kilo
Range through 1997.

The backstop berm was treated for lead during the 1998 Berm Maintenance Program. The
program involved removing spent projectiles from the soil, then treating soil with Maectite™ to
immobilize remaining lead.

Beginning in 1999, the MAARNG and civilian personnel began using alternate ammunition
composed of tungsten powder held together with nylon. Tungsten-nylon rounds were fired on
Kilo Range until December 2005 when the MAARNG ceased all use of tungsten-containing
bullets, In 2006, the soil on the front face of the berm was removed to reduce tungsten
conecentrations on the range. The soil was transported and disposed off site.

The IAGWSP completed an investigation of soil and groundwater conditions on Kilo Range in
2008. No significant groundwater contamination was found. The investigation determined that
the soils at the range pose no long-term or short-term threat to groundwater resources.

A new berm was constructed for the STAPP™ system closer to the target line and the STAPP™
system was installed in 2008. The soil berm on Kilo Range is directly aligned with the existing
berm on Juliet Range allowing the ranges to operate simultaneously when needed. The old berm
remains in place behind the new berm. Protective timber “toe berm boxes™ behind the target
frames provide undershot protection for the STAPP™, Active use of the range commenced
under a pilot period in 2009. Figure 2-2 shows the key features of Kilo Range.
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Figure 2-2. Kilo Range Key Features
2.3 Tango Range

Tango Range is located in the northern portion of Camp Edwards and is accessed via Gibbs
Road. Tango Range has historically supported multiple training activities. In the late 1980s,
Tango Range was an assault course where blank ammunition was primarily used. In 1990-1991,
the MAARNG began using Tango Range to familiarize soldiers with firing the .50 caliber M2
machine gun using plastic bullets. In the early 1990s the MAARNG used Tango Range to
support pistol marksmanship training with 9mm lead-antimony-bullet ammunition being fired
until 1997. Subsequently. military and civilian law enforcement personnel fired frangible
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(copper and/or fungsten powder composite) bullets in .38 caliber, 9mm, and .40 caliber on Tango
Range. For a short period 12 gauge shotgun ammunition was also fired on Tango Range.

Beginning in 1999, the MAARNG and civilian personnel began using alternate ammunition
composed of tungsten powder held together with nylon. Tungsten-nylon rounds were fired on
Tango Range until December 2005 when the MAARNG ceased all use of tungsten-containing
bullets. There was no backstop berm on Tango Range.

Until 2007, Tango Range had two distinet firing lines. The first firing line consisted of six soil
mounds used as machine gun firing positions. In the middle of the six mounds, next to the range
tower, was a hardened trail for mounted machine gun firing from a parked tactical vehicle. The
machine gun firing line has been knocked down and the soil was used to raise the 25m firing line
approximately 18 inches to improve the angle of fire into the new STAPP™ gystem. The current
line 1s 44m long with 15 firing positions.

The IAGWSP completed an investigation of soil and groundwater conditions on Tango Range in
2007. No significant groundwater contamination was found. The investigation determined that
the soils pose no long-term or short-term threat to groundwater resources.

The STAPP™ gystem was installed on a newly constructed berm in 2007. Protective timber “toe
berm boxes™ were also installed behind the target frames to protect the base of STAPP™ system

from undershot. Figure 2-3 shows the key features of Tango Range.

Active use of the range as a 25m zero range commenced under a pilot period in 2007.
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Figure 2-3. Tango Range Key Features
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3.0 ENVIRONMENTAL DRIVERS

For MAARNG to continue effective small arms training, two significant legal drivers define the
path forward. They are EPA Region 1 AO2 and M.G.L. Chapter 47 of the Acts of 2002, and
associated Environmental Performance Standards dated 11 July 2007. The development of
range-specific OMMPs to prevent the migration of pollution to the water supply and sensitive
natural resources and the maximum feasible use of pollution prevention technologies fulfills the
requirements of both of the drivers.

EPA’s AO2 was issued in April 1997. AO2 required that Camp Edwards cease certain training
activities (e.g., firing lead small arms ammunition, artillery fire, and mortar fire) pending
environmental investigations., These activities are still prohibited.

Appendix A, Section ILE of AO2 states the following conditions and requirements for the
resumption of prohibited training activities. “If...EPA approves resumption of Respondents’
activities at the Training Range and Impact Area, Respondents shall ensure maximum feasible
use at such time of pollution prevention technologies in any training activities. Specific
measures to be evaluated by Respondents include the following:

e [Use of non-toxic lead-free combat ammunition;

Use of bullet traps at all small arms ranges;

Use of munitions-capturing material, such as “SACON";

Use of non-exploding artillery and mortar rounds; and

Development of guidance for the operation and maintenance of the ranges consistent with
the pollution prevention strategies.”

As required by AO2, Range Control will coordinate training activities with environmental
cleanup programs working within the training area of Camp Edwards so that unnecessary loss of
clean up or training time is avoided.

Chapter 47 of the Acts of 2002 codified the EPSs in a Memorandum of Agreement, ensuring
permanent protection of the drinking water supply and wildlife habitats in the Reserve/Training
Area while allowing compatible military training. It created the EMC to oversee compliance
with, enforcement of, and modifications to the EPSs and environmental laws and regulations
within the Reserve/Training Area.

Based on the conceptual site model (CSM), evaluations of SAR P2 BMPs conducted in the SAR
P2 Overview, and the current assessment of training and management at J, K, and T ranges, the
STAPP™ gysiem provides positive BMPs for small arms training with lead ammunition. As
such, the MAARNG will continue to satisfy the requirement of AO2 and the EPSs to employ
“maximum feasible use™ of P2 technologies by:

e Implementing a system of range upgrades and BMPs that will either sever potential
migration and exposure pathways or monitor environmental conditions to confirm that
pathways remain incomplete.

¢ Implementing a “contain, maintain, and monitor” approach to SAR BMPs that will
include redundant methods to prevent pollution (e.g.. bullet containment, pH monitoring
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and when needed, pH management, erosion control) and methods to assess the
effectiveness (e.g.. inspections. sampling) of each system in each environmental media
(e.g., soil, groundwater).

This approach will include:

e Managing metals at their source through containment in the STAPP™ system and
periodic removal and recycling.

e Monitoring potential migration pathways, such as surface soil, soil-pore water, and
groundwater to evaluate whether contaminants are being transported in environmental
media.

e Implementing a number of other monitoring and maintenance BMPs to sustain the
conditions that limit metals mobility (e.g.. monitoring the condition of the bullet
containment system, storm water management, maintaining healthy vegetation on
range areas to prevent soil erosion, maintaining windbreaks to limit windborne metals
transport, and monitoring and when necessary, maintaining soil pH to minimize
corrosion, dissolution, and mobility of metals in the environment.

The BMPs selected and described in this OMMP will support the use of small arms on I, K, and
T ranges in a manner that meets training requirements while protecting human health and the
environment. As environmental conditions or the understanding of conditions change, it may
become necessary to add or modify management actions to protect human health and the
environment. All such modifications to training activities or management actions will be fully
coordinated with the EMC, EPA, and MassDEP.

3-2
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40 TRAINING DESCRIPTION

The MAARNG will conduct marksmanship training on Juliet, Kilo, and Tango ranges using
standard lead antimony bullet ammunition. The use of tracer ammunition on J, K, and T Ranges
is mot currently authorized. Tracer ammunition cannot be used until such time that the
requirements of the regulatory approvals, 2007 and 2009, for use of tracers on J, K, and T
Ranges are completed. The requirement is to conduct a night test fire to determine if there are
problems associated with ricochets off of target frames or any other target area surface.
Familiarization, zeroing, and, marksmanship training may include the use of the M16 and M4
rifles and the M249 machine gun with 5.56mm ammunition and the M110 sniper rifle and the
M240 and M60 machine guns using 7.62mm ammunition. All pistol calibers below .50 caliber
can be used on J, K, and T Ranges. Pistol ammunition includes .22, .357, .38 (M41), .40, 9mm
(MB82), .45 (M1911), and .44 calibers. The most frequently utilized pistol caliber on I, K, and T
ranges, by both law enforcement and military, is the 9mm (M9).

The list of currently authorized military ammunition DODICs for J, K & T Ranges are as
follows:

A058, CTG. 5.56MM Ball M853

A039, CTG, 5.56MM Ball M855 Clipped

A062, CTG, 5.56MM Ball M855 Linked

A063, CTG, 5.56MM Tracer M856 Single Round
A064, CTG, 5.56MM 4 Ball M855/ 1 Tracer M856 (Temporary Restriction, 5.56mm Tracer)
A066, CTG, 5.56MM BALIL M193

A068, CTG, 5.56MM TRACER M196

A071, CTG, 5.56MM Ball M195 Clipped

AA11, CTG, 7.62MM Ball Match Grade for the M110
Al24, CTG, 7.62MM TRACER M62/T

Al128, CTG. 7.62MM Ball M80 Linked

Al131, CTG, 7.62MM 4 Ball M80/ 1 Tracer M62
A363, CTG, 9MM Ball XM/M&82

AA33, CTG, 5.56MM Ball M&55 (Commercial Pack)
AA49, CTG, 9MM Ball M&82

Current ammunition used by ISA and Law Enforcement:

ACO1, CTG, 9MM American Eagle Full Metal Jacket (commercial)
AC02, 9MM Blazer Total Metal Jacket (commercial)

Armor piercing rounds, incendiary rounds, frangible rounds, plastic rounds, tungsten-based
rounds, and ammunition for weapons systems not listed are PROHIBITED foruse on J, K, and T
Ranges. These rounds WILL NOT be used on STAPP™ Ranges until the system is validated for
use with these rounds and the decision to use them is coordinated with and approved by Range
Control, the ERC, and the EMC.

Lead-free copper bullets, DODIC M855A1, WILL NOT be used on ranges with STAPP™
systems without review and concurrence by Camp Edwards Range Control, Environmental and
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Readiness Center, and the EMC. Other governmental agencies such as law enforcement, Federal
Bureau of Investigation. and Drug Enforcement Administration may be able to acquire and use
solid copper ammunition to satisfy training requirements. This alternative ammunition will be
contained, managed, and monitored in the same manner as the standard issue service ammunition
at such time that it is approved for use on J, K and T Ranges.

4.1 Use Procedures and Restrictions

Camp Edwards Regulation TAGMA PAM 350-2 outlines extensive rules and procedures for the
ranges and training lands on Camp Edwards. It notes that, “Users are to minimize environmental
disturbance to protect the ecosystem as well as preserve the long-term value of our training site.”
Applicable subsections of this manual that apply to J, K, and T ranges are:

Section 2-3, Safety and Environmental Briefing

Section 2-5, Ammunition, Demolition, and Pyrotechnics Restrictions
Chapter 3, Environmental Considerations

General Training and Environmental Protection Approvals and Conditions

Range Control personnel are well-versed with this regulation and educate Range Safety Officers
(RSOs) during the scheduling and issuance of ranges to using units. Camp Edwards personnel
oversee and assist the training conducted on J, K, and T ranges and evaluate whether training is
conducted in accordance with operational, safety, and environmental requirements.

Before occupying J, K, or 'I' Range, the unit must designate an RSO who will receive a safety
briefing. The briefing informs units of the installation’s restricted areas, misfire and malfunction
procedures, communication procedures, and environmental considerations. Procedures directly
related to environmental protection include:

¢ Cleaning/lubricating/preservative compound (CLP) and other weapons maintenance,
cleaners, and lubricants will be conducted in a manner that minimizes the potential for
spills and a release to the environment. Personnel will sparingly use these products when
maintaining their weapons. When CLP containers are not in use, dependent upon their
size, they will be kept on the soldier’s person; or, when not in use these containers will
have their lids on and should be placed in an appropriate secondary container, like a drip
pan or 5 gallon bucket. An appropriate container is one that will contain the product
when the original container is compromised and or if spilled. If cleaning materials are
used on the range; rags, patches, and other cleaning materials, they will be thrown away
into a separate plastic trash bag inside of an issued 5 gallon bucket labeled Waste
Weapons cleaning material. This bucket will then be inspected by Range Control and
disposed of at the Satellite Accumulation Point by a trained Range Control employee.

e  Units will use portable latrines.
Conservation of ammunition will be enforced: “burning off” ammunition is not
authorized. All rounds being fired down range must be in conjunction with a firing table.

e Soldiers will expend all ammunition from the designated firing positions along the firing
line (between the maximum distance of 25m and minimum distance 3 yards) within the
firing lanes downrange to the targets. No weapons will be discharged:
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Without permission from the Range Safety Officer; or,
Forward of the firing line or across firing lanes: or,
® At an angle of fire inconsistent with bullet trajectory through the target holder and
mto bullet containment systems.
All shots, and hence considerations for target placement, must be aimed below the red
line painted across the upper portion of the STAPP™ hullet collection system.
Units must get approval from Range Control prior to employment of tracer and hollow
point ammunition on J, K, and T ranges.
s The delinking of tracer rounds is not authorized (MAARNG 2006).
e Inspect the top cover immediately following training events where hollow points
are employed and initiate repairs in accordance with Section 10.1.
The Range Control Officer (or authorized designee) will conduct periodic inspections of
J. K, and T range while they are operational to ensure that all users are following all
applicable regulations, BMPs, SOPs, and safety requirements.
Ensure that training is conducted in accordance with applicable procedures.
After training with Automatic Weapons (e.g. 7.62mm, M4) the Range Control Officer (or
authorized designee) will inspect the surface of STAPP™ to assess whether irregularities
have formed at the surface due to rearrangement of rubber filler material from automatic
firing. If it is determined that there has been a seam failure or significant reduction in
rubber filler (15 inches or less) the appropriate repairs will be initiated in accordance with
Section 10 of this plan.

4.2 Training Capacity

MAARNG will track and report the actual amount of ammunition fired on J, K, and T ranges
annually. The following information will be collected each time J, K, and T ranges are in use:
total number of personnel trained, the weapon systems used, the type of ammunition, and the
number of rounds expended (See Appendix A, Training Facility Utilization Report).

This information will be included in the annual State of the Reservation Report and the Range
Utilization Report (Section 12).
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5.0 ROLES AND RESPONSIBILITIES

To implement this OMMP, Camp Edwards will involve a team of experls to manage training
operations, facility maintenance, and environmental protection functions.

5.1 Training Site Commander

The Training Site Commander is responsible for the overall operation of Camp Edwards to
include the immediate supervision, control, coordination, and safety of all Camp Edwards
facilities and promotion of mission compatible and environmentally sustainable uses of Camp
Edwards resources.

5.2 Director of Plans and Training

The Director of Plans and Training (DPT) is the primary advisor to the Training Site
Commander on all matters concerning the safe, efficient utilization of Camp Edwards training
facilities. Within the overall responsibility for Range Control operations, the DPT will:

e Identify and program for range modernization, operations, and maintenance requirements
based on training load and doctrine; and

¢ Include requirements within the SAR P2 Overview and OMMPs for planning and
budgeting actions as appropriate for sustainable ranges.

e Provide review, comments, and approval of the SAR P2 Overview and OMMPs;

5.3 Range Control Officer

The Range Control Officer is the primary representative of the Training Site Commander at
Range Control and, as such, will:

Coordinate range modernization requirements and oversee range modernization projects;
Control access to ranges:

e Schedule and issue ranges to using units and clear/close out units upon completion of
range use;

e Coordinate operation of ranges and oversee using units while training on Camp Edwards
ranges;

e Enforce applicable guidance and regulations, range standard operating procedures, and
safety requirements;

¢ Conduct periodic inspections of range conditions and identify requirements for repair and

maintenance;

Coordinate the repair of damage to range facilities (e.g.. bullet containment systems);

Collect Training Facility Utilization Reports from using units;

Maintain range utilization, inspection, repair, and maintenance records;

Coordinate necessary maintenance on SARs to include:
e Periodic metals removal from STAPP™ gystems;
s Repair of damaged range facilities (e.g., bullet containment systems); and,
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e Repair of erosion damage to firing points, target arcas, berm, and other range
areas;
¢ Coordinate necessary maintenance on all training support facilities on ranges (e.g..
bleachers, parking areas, buildings).

5.4 Environmental and Readiness Center

The Environmental and Readiness Center (E&RC) is the primary representative for the Training
Site Commander for accomplishing sustainable environmental management requirements. To
support the sustainment of small arms training at Camp Edwards in accordance with
environmental agreements, orders, and regulatory and legal requirements, the E&RC will:

¢ Make adequate professional personnel resources available to the DPT and Range Control
Officer to oversee or review implementation of P2 or pollution control BMPs;

s Coordinate with the Range Control Officer and FE to support the recovery, management,
recyeling, or disposal of metals from ranges in accordance with DoD guidance and
federal and state solid waste regulations, as applicable:

e Conduct periodic reviews of range OMMPs:

e Coordinate with MAARNG Environmental personnel, both full-time and part-time, to
conduct periodic inspections of J, K, and T ranges to ensure compliance with the BMPs;

¢ Coordinate required environmental sampling and monitoring on ranges: and

s [Ensure coordination with the EMC, EPA, MassDEP, and other appropriate federal, state,
and local environmental resource protection agencies to monitor concerns with SAR
operations.

5.5 Ammunition Supply Point

Camp Edwards Ammunition Supply Point (ASP) is responsible for the care and storage of all
munitions on the training base. The ASP is responsible for the issuing and turn in of all
munitions and debris.

e Ensure that units firing on J, K, and T ranges only draw approved ammunition for J, K
and T ranges.

» Coordination with Range Control on J, K, and T Range utilization by reviewing the
weekly Range Bulletin,

e Copper rounds (such as the M855A1 Enhanced Performance Round) will not be issued to
any units that are firing on I, K, or T ranges.

5.6 Sustainable Range Program
The purpose of the program is to ensure internal coordination and communication on all
proposed training venues and to ensure compliance with the Camp Edwards small arms range

Operation Maintenance and Monitoring plans. The Sustainable Range Program meets monthly.

The Sustainable Range Program includes:
e Camp Edwards Plans and Training Officer
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Range Control OIC

Facility Engineering OIC

Environmental & Readiness Center Representative
Integrated Training Area Management Program Manager
Additional stafT as needed

The standing agenda items will include:

Review of upcoming reporting requirements.

Assessment of STAPP™ water management.

Review and update of OMMP Plan and Standard Operating Procedures.

Analyze upcoming and proposed training events.

The Sustainable Range Program Coordinator, Director of Plans and Training, will brief the
Camp Edwards Commander, who in turn will present issues to the Chief of Staff, Joint Force
Headquarters, Massachusetts National Guard, monthly. The Chief of StafT will then elevate any
issue to The Adjutant General’s Office as needed.

5-3
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6.0 DETAILS AND SPECIFICATIONS OF BULLET CONTAINMENT SYSTEM

J, K, and T ranges employ several features that collectively prevent metals migration; they
include the STAPP™ system, the vegetated back slope, and the vegetated range floor. The most
significant feature is the STAPP™ system itself, which will contain the majority of the fired
bullets. The STAPP™ system is a rubber multi-layer sandwich framed by synthetic lumber; the
system consists of a bottom rubber membrane, a matrix of rubber granules, and a cover that
permits bullets to pass through but minimizes precipitation getting inside the system. Figure 6-1

shows a typical STAPP™ system installed on an earthen berm at a Camp Edwards SAR.

Figure 6-1. Juliet Range STAPP™ System

The impermeable liner (Figure 6-2) prevents bullets in the granular rubber from interacting with
berm soil. Additionally, the liner will collect condensation or rain water that has passed through
perforations in the cover and will direct it toward the water collection piping for removal and
disposal in accordance with local, state and federal law.

. | i

RS S

Figure 6-2. STAPP™ System Bottom Liner
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Figure 6-3. Water Port, Perforated Pipe, & Rubber Granules

To protect the base of the STAPP™ gystems from undershot, a series of sand-filled timber
framed toe berm boxes have been placed behind the target frames. The toe berm boxes are
constructed with 67 x 67 pressure treated timbers and covered with a pressure treated plywood
top. The tops of the toe berm boxes are treated with a weather sealant to shed rain water. The
toe berm box placement is illustrated in Figure 6-4.

In addition to the toe berm boxes placed to protect the base of the STAPP™ gystem, the ground
surface between the target line and the berm with STAPP™ is graded in such a fashion that the
base of STAPP™ is below the target line. This grade/elevation difference will provide
additional protection to the base of STAPP™ when bullets are fired from the 25-meter firing
line. Figure 6-4 provides an exaggerated view of the grade difference between the target line
and STAPP™. This area will be appropriately graded to reduce erosion and manage surface
water runoff. The ranges are graded and maintained to minimize the potential of any long-term
standing water. See Section 9.3 for further discussion on storm water management.
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Page 76



Pilot Period Final Report 2016

Massachusetts National Guard

April 2014
J, K, and T Ranges BMP and Operations, Maintenance, and Monitoring Plan

Bullet Trajectory SEATR Syfen
Standing. Kneeling. Prone Positions TargetLine Backstop Berm
Parking Area
I ——
T T
Outer Firng Lme Range Floa
25 Meters Toe Berm Box
Lysmmeter Lysimeter Lysumeter

Firing Area of Ranze Floor
Manx: n Distance = 25 Meters
Minimumm Distance = 3 Meters

Figure 6-4. STAPP™ System and Typical 25 Meter Range Set Up
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7.0 RANGE OPERATIONS

This section provides guidance for the operation of J, K. and T ranges that is consistent with. and
complimentary to, the P2 strategies evaluated and selected in the SAR P2 Overview. The
following guidance satisfies the criteria identified by MAARNG for the “maximum feasible use
of P2.” As such, guidance was developed to be implementable, protective of human health and
the environment, and to be cost effective.

7.1 Range Access

J. K, and T ranges are secure sites; trespassers are prohibited and hunting activities are not
authorized on these ranges.

7.2 Range Scheduling

The ranges may be used for weekend training, inactive duty training, or during the two-week-
long annual training periods of MAARNG units. Deploying and Annual Training units have the
first priority for scheduling training areas and ranges over Individual Duty Training and civilian
requests. Per TAGMA PAM 350-2, Range Control schedules use of J, K, and T ranges based
upon written input received from using units. Units forward a written request to “Commander
Camp Edwards, ATTN: Range Control” or use the Range Facility Management Support System
(RFMSS) Program stating the dates and facility desired. The written request must include the
anticipated number of soldiers or other users occupying and using the range. the tvpes of
weapons to be used, the types of ammunition to be used (by DODIC), and estimated amounts of
ammunition to be expended. A master schedule is available for viewing electronically via the
RFMSS Program. To avoid conflicts, co-use of a previously scheduled area will be confirmed
only after Camp Edwards Operations and Range Control receive a written consent from the
originally scheduled unit.

7.3 Issuing and Clearing the Range

A unit representative will sign out J, K, or T Range from Range Control prior to occupation or
use. Units must confirm the information provided at the time the range was scheduled (e.g.,
numbers of users, weapons, and ammunition). Each unit will receive a I, K, or T Range usage
packet, which will include a Weekly Range Bulletin. This bulletin indicates training facilities
scheduled, airspace requirements, local restrictions, and other information pertinent to units
training at Camp Edwards. Commanders are responsible for distribution to subordinate units and
appropriate personnel. Prior to occupation, or immediately thereafter, Range Control personnel,
along with a unit representative, will inspect the range and report any deficiencies immediately
to Range Control (Section 4.1).

Camp Edwards personnel will conduct safety and environmental awareness briefings to
designated Officers in Charge and RSOs prior to issuing the range. The briefing will cover the
requirements of this document as well as requirements of TAGMA PAM 350-2, Range Safety
and Trainers Guide, and safety requirements from applicable weapons manuals, field manuals,
and technical manuals.
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Upon completion of range firing, units will police their brass, ammunition containers, and
packaging. Using units remove expended cartridge casings from the range, visually inspect them
to remove any live rounds, and turn over the expended casings to the Ammunition Supply Point
(ASP). Other range residue such as weapons-cleaning materials and trash generated on the range
will be collected on-site in a waste receptacle issued by Range Control upon check-in. The
waste receptacle will be returned to Range Control upon checkout. Range control will establish
a satellite accumulation point for wastes generated from weapons cleaning. Upon accumulation
of 55 gallons of such waste, it will be disposed of per the Camp Edwards Hazardous Material
and Waste Management Plan (HMWMP) and in compliance with state and federal solid and
hazardous waste management regulations.

Specific Requirement: Al units/organizations using J, K, and T ranges will complete a
Training Facility Utilization Report (Section 8.2 and Appendix A). This report summarizes the
training activities conducted on the range and includes: the weapons systems, the type and
amount of ammunition, the firing lanes that were used, and the types of vehicles present on the
range.

Specific Requirement: Afier policing their brass and related range residue, Range Control
personnel along with a unit representative will inspect the range using the Range Inspection
Form (Appendix B). This form includes a review of the general order and condition of the
facility, a visual check of erosion and vegetation on the range, and a visual inspection of the
STAPP™ gystem. Blank copies of both of these forms will be included in the check-in packet
distributed at Range Control. Upon clearing J, K, or T Range, each unit/organization will submit
the completed reports to Range Control. The Range Control Officer or authorized designee will
be available to answer any questions that arise during the visual inspection, but it is the
unit/organization’s responsibility to complete the range inspection. Once the range is inspected
and cleared by Range Control personnel, via signature on the inspection forms, the unit or
organization representative will report to Range Control relurning any packets or equipment
1ssued and to close out the hand receipt prior to clearing the range.

7.4 Oversight of Training Operations

Per Section 5.3, the Range Control Officer is responsible for oversight of J, K, and T Range
operations. The Range Control Officer issues and clears J, K, and T Range. He/she is the main
point of contact for using units for range communications, usage requirements, and conflict
resolution. The Range Control Officer will monitor units on J, K, and T ranges to support
compliance with this plan and TAGMA PAM 350-2. The Range Control Officer will schedule
all required monitoring described in Section 11 and all maintenance described in Section 9.0.

Range Control will manage the ranges in accordance with Standard Operating Procedure (SOP)
for STAPP™ System Range Maintenance Procedures and Inspections. The Range Control OIC
is responsible for the distribution and implementation of this SOP (Chapter 10 of the Camp
Edwards Range Control Internal SOP). The purpose of this SOP is to provide policies,
procedures and guidelines to all Camp Edwards Range Control Soldiers on how to properly
inspect, manage and repair the STAPP™ gystems on Juliet, Kilo, and Tango Ranges. The Range
Control Non Commissioned Officer in Charge (NCOIC) will review and train the Drill Team
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NCOIC on the implementation and use of this SOP. Drill Team NCOIC’s will then train and
certify their assigned personnel on this SOP no later than 30 days after their training. Newly
assigned personnel will be trained and certify on this SOP no later than 30 days after assignment.
All Range Control Soldiers will review this SOP on an annual basis. All review and sign off
sheets will be kept on file at Range Control.

Specific Requirement: [n the event that i is determined that any users of this SOP are unable
to comply with any part of this SOP then the Range Control OIC must be notified within 24
hours upon this defermination.

The MAARNG environmental personnel will conduct site inspections at the request of Camp
Edwards and or EMC in order to provide support and guidance for environmental protection at J,
K, and T ranges. Environmental regulatory agencies may inspect the ranges and/or units for
compliance with the OMMP.

Specific Requirement: The regulatory agencies will be notified of range use through either the
Range Control Weekly Range bulletin or email if range use was not posted in the bulletin.

All personnel, including civilians, will contact Range Control before entering J. K. or T ranges.
If conducting a range visit while the range is operational the personnel will first identify
themselves to the Officer or NCOIC when entering the range.
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8.0 RANGE INSPECTIONS

The ranges will be inspected periodically to ensure that pollution prevention equipment remains
in place and is in good working order and to ensure that environmental conditions on the ranges
are not degrading. This section describes the different tvpes of range inspections and the
frequency required of each type. A form for each type of inspection is provided in the
Appendices of this plan. Range Control maintains the inspection forms for administrative record
keeping. Each type of inspection 1s described in detail below and summarized in Table 8-1.

8.1 Pre- and Post-Firing Range Inspection/Clearance

Specific Requirement: Before each time a range is used for live firing, a range inspection will
be conducted by Range Conirol accompanied by the NCOIC or person in charge of the group
using the range.

This provides a chance to document pre-firing conditions and to acquamt the range users with
the facilities and the expectations associated with range use. The inspection will include the
firing line, range floor, target line, STAPP™ gystem, and other important features of the ranges.
The parking arcas will be inspected for general condition and any petroleum. oil. and lubricant
stains from vehicles. The protective timber “toe berm boxes™ behind the target frames will be
evaluated to identify deterioration, damage or excessive amounts of undershot. Range Control
and range users will note the condition of each of these features and any specific deficiencies in
need of repair.

Specific Requirement: The Range will then be inspected again afier range use is complete to
document the post-firing conditions. The form provided in Appendix B-1 will be used to
document the pre- and post-range firing inspections and to note any changes or discrepancies.

8.2 Range Utilization Tracking

Specific Requirement: Range users will fill out a Training Facility Utilization Report
(Appendix A} at the end of each training day. This form documents who uses the facility, how
many personnel were trained, what they did, the quantity of rounds fired and other information
important for tracking the use of the facilities. Each Report will be turned in to Range Control at
the end of each training day.

8.3 Monthly Detailed Range Inspections
Range Control will conduct Detailed Range Inspections monthly.

Specific Requirement: Detailed Range Inspections will also be completed within 2 business

days of significant storm events.

These inspections will determine the condition of pollution prevention equipment and general
range conditions. In particular, the conditions of the STAPP™ gystem and any protective cover
will be closely monitored. The amount of water accumulated in the STAPP™ gystem will be

8-1
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measured and recorded. The form provided in Appendix B-2 will be used to document the
Detailed Range Inspections.

During the Detailed Range Inspection conducted each year in March, Range Control will take
baseline condition photos every third vear of the firing lines, range tloors, soil berms, and bullet
containment systems while standing at firing positions 4 and 13. These and previous baseline
photos will help field crews evaluate observed conditions against the baseline and help document
the rehabilitation of any reported range deterioration. Range Control will maintain a photo log
(Appendix B-3) using the baseline condition photos and any rehabilitation photos. The photo
log will be maintained and updated every three years and will include the date, time, direction,
and any pertinent site notes associated with each picture.

8.4 STAPP™ System Internal Inspections

The conditions inside the STAPP™ system will be inspected and documented when the
STAPP™ cover is removed for mamtenance and/or periodic bullet removal. Typically, this is
done after 500,000 rounds have been fired on J and T Ranges and afier 750,000 rounds at K
Range unless it is determined in conjunction with the regulatory agencies that removal is not
needed. This inspection can also be conducted more frequently if conditions warrant. The form
provided in Appendix B-4 will be used to document the Detailed STAPP™ Inspections.

8.5 Unannounced Inspections

The EMC and EPA may conduct unannounced independent inspections of J, K, and T ranges as
needed. All personnel, including regulatory personnel, must check in with Range Control prior
to visiting the ranges. If inspections occur during range use, the inspector should identify
themselves to the person in charge at the range and follow all safety procedures and requirements
of the range users. EPA and EMC may complete the form provided in Appendix B-1 ora
similar form of their own to document the inspections and provide the form to Range Control for
inclusion in the inspection record. To ensure that all deficiencies identified during an inspection
are addressed, Camp Edwards will provide a formal response to inspections reports submitted by
regulatory agencies within 5 business days.

8.6 Inspection Summary

The following table, 8-1, summarizes all maintenance activities and the frequency in which they
will occur.

§-2
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Table 8-1. Summary of Inspections

Frequency Type of Inspection Responsible office Activity Form to be used
Each day of range | Visual inspection of Range Control with Range Controland | Range Inspections/
use - STAPp™ person in charge of the range users Clearance

cover range users inspect the range Checklist (See

Pre- and post-

- Parking area

together before and

Appendix B-1)

firing - Toe boxes after use, note any
- General range changes
conditions
Each day of range | Record daily facility use | OIC or person in Range user submits | Training Facility
use including charge of range users after training. Utilization Report
- #of personnel, Record areas used, | form (Appendix A)
- #of rounds activities, and
fired, ammunition
expended
Monthly and after | Detailed inspection of | Range Control Detailed inspection | STAPP™ Detailed
sighificant storm - Range floor of STAPP™ system | Inspection Form
events - STAPP™ and Range to (see Appendix B-
- STAPp™ determine if any 2)
Water level maintenance is
- Berm required
- Toe Berm
Boxes
- Erosion/Vegeta
tion
Every three years, | Photographs of the Range Control Photographs of the | Range Control
typically during | general condition of the Firing line, berm, Photo log (see
March range STAPP™ gystem, Appendix B-3)
range floor
After 500,000 Internal inspection of Range Control Inspect the STAPP™ System
rounds have been | STAPP™ conditions inside Internal Inspection
fired on Jand T the STAPP™ Form (see
Ranges and after system and Appendix B-4)
750,000 rounds at remove/recover
K Range bullets

Unannounced

Visual inspection of
range conditions,
observe training

Regulatory Agencies

Regulatory agencies
visit the site after
checking in with
Range Control
Camp Edwards
responds to
inspection findings
within 5 business
days

Range Inspections/
Clearance
Checklist ( See
Appendix B-1)

As needed

During range
maintenance activities

Range Control

Diogument activities

Range
Maintenance/ pH
Testing/Lime
Spread Form
{(Appendix B-5)

8-3
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9.0 RANGE MAINTENANCE

Camp Edwards will conduct periodic mamtenance on J, K, and T ranges to ensure design
features and pollution prevention measures remain in adequate condition to support training
requirements and ensure that the BMPs function as intended. To the maximum extent possible,
maintenance will be conducted during off-peak training periods (between October and April).
This preventative maintenance will be conducted as needed, regardless of other maintenance
schedules.

All maintenance and repairs conducted on J, K, and T ranges will be documented using a Range
Maintenance/ pH testing/Lime Spread Form (Appendix B-5) and then filed in the maintenance
log at Range Control.

All maintenance and field work conducted at the ranges will be conducted in accordance with a
health and safety plan that specifically addresses the potential risks associated with metals
exposure at the ranges.

9.1 Erosion

Erosion is the displacement of soil by wind or water or any movement in response to gravity or
human activity. J, K, and T ranges are generally flat, with the exception of the STAPP™ berms.
The potential causes of erosion on J, K, and T ranges are lack of vegetation, and human
activity/disturbance, such as staff climbing the vegetated berm to inspect the STAPP™ gystems.
Eroded areas will be repaired and, if necessary to prevent reoccurrence, measures will be taken
to stabilize the soil. Should an area of significant erosion of a berm serving as a backstop be
identified, repairs will be made as soon as feasible. Should such erosion be identified
immediately prior to a firing event, the lane or lanes impacted will not be used until repairs are
made.

9.2 Vegetative Cover and Windbreaks

Healthy vegetative cover prevents erosion and provides organic material that can aid in reducing
metals mobility. Camp Edwards will plant, as needed, an approved native seed mix to provide
vegetative cover on berm areas and range floors. To establish proper vegetative cover on J, K,
and T ranges all seeding and planting should occur early spring and or fall (April and/or
October).

Forested buffers, serving as natural windbreaks and noise abatement, will be maintained around
J. K, and T ranges. Camp Edwards will trim tree limbs on the range boundaries. Any diseased
or dead trees may be removed, as advised by the MAARNG’s Natural Resource
Program/Environmental Office.

9.3 Storm Water Management

On J and K ranges, there 1s a gently sloping drainage swale at the toe of each berm. Surface
water flows through the swales and. where necessary. through underground drainage pipes to
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drainage basins. The drainage basins are lined with limestone riprap. These systems will need
periodic maintenance to keep them in working condition. The drainage swales lined with riprap
will be kept free of vegetation and the proper grade will be maintained to conduct surface water
flow away from the ranges. There are no drainage structures on T Range.

9.4 pH

Lead styphnate and antimony sulfide are components of the propellant primer in the bullet
cartridges that are used on J. K, and T ranges. Therefore, concentrations of lead and antimony
may accumulate on the range floor over time, especially near the 25-meter firing line. As of
2013, lead and antimony concentrations near the firing lines remain at background concentration.

When pH levels are near neutral (6 to 8.5), the corrosion and solubility of lead is minimized and
solid lead remains relatively unavailable for migration through the soil to pore water. Therefore,
neutral pH in soil and pore water may help prevent metals migration on the ranges. pH levels
above 8.5 tend to increase the potential for lead and antimony solubility and migration.

Camp Edwards has managed the soil and pore water pI on the ranges through soil amendment
with lime with the goal of maintaining soil and pore water pH in the range of 6 to 8.5. Lime
additions during the first several years of range operations have brought the pH on the range
floors of the soil up to the desired range in most places. The pore water on the ranges has
responded similarly with most pH readings in the lysimeters between 5.5 and 7.0.

Camp Edwards will continue to test soil pH on each range annually. To determine the average
soil pH, 6 locations within 5 meters of the firing line at each range will be probed with a
handheld pH-reading field instrument to a depth of up to 2 inches. The average of the 6 readings
will be calculated for each range. The same process will be followed along the toe of the berm
between the target frames and the toe berm boxes.

Pore water pH will also be monitored annually. The pH in each lysimeter will be recorded with
field instrumentation from pore water purged from the bucket lysimeters during the annual
environmental sampling described in Section 11.0.

As per EMC/Science Advisory Council recommendations, further addition of lime has been
suspended until further notice.

If the bullet cartridge primer formulation is changed to eliminate lead and antimony, it may be
desirable to have no further pH testing or additions of lime. This will be discussed with the
regulatory agencies and Camp Edwards before any changes are made. Any such change will be
documented in an OMMP.

9-2
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10.0 BULLET CONTAINMENT SYSTEM MAINTENANCE AND METRICS

The condition of the bullet containment systems will be closely monitored and necessary
maintenance and repairs will be conducted in accordance with the metrics outlined below. A
number of features of the STAPP™ bullet containment systems will be monitored to contain
metals and sever potential migration pathways. These features include:
e the tarp (covers the top rubber membrane)
the rubber membrane cover (faces and seams),
the rubber filler material,
the impermeable liner,
the internal water reservoir, and
the synthetic lumber support structure
the toe berm boxes.

General Requirement: [f repairs cannot be scheduled or initiated within 5 business days of
inspection then all appropriate MAARNG leadership and appropriate federal and state
environmental agencies will be notified in writing (email, or letter) within 3 business days of this
determination unless, where applicable within Section 10, the STAPP™ system is covered with
tarps to prevent exposure of the STAPP™ system to the environment until the repairs are made
prior to subsequent range use. If it is determined that repairs needed preclude the use of any
lane or the range in total Range Control will shut down part or all of the range, providing for
safety and environmental protection.

10.1 Rubber Membrane Cover (Faces and Seams)

The rubber membrane cover is the top laver of the STAPP™ gsystems. Although the rubber
membrane that covers the granular rubber is relatively “self-closing”™ it can become worn and
perforated to the point where significant amounts of precipitation can accumulate within the
system. The wear and perforation of the rubber membrane is heavily dependent upon range use.
Both the frequency of operations at the range and the caliber of projectiles used in training will
affect the useful life of the rubber membrane. Figure 10-1 depicts the progression of wear and
perforation on a heavily used STAPP™ system over a number of years.

10-1
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Figure 10-1. Examples of Wear and Deterioration, Rubber Membrane Cover, STAPP™ System
(Photo not taken at Camp Edwards)

Holes in the Cover: MAARNG will inspect the rubber membrane in accordance with the range
inspections outlined in Section 8. If' granular rubber media is exposed the cover is not
preventing exposure of bullets to air and water. As such repairs should be made in accordance
with the metric below. This applies to all holes created by firing as well as any other occurrence
that may cause holes, tears, seam failures or the like.

Specific Requirement: When underlying rubber media is visible, repairs will be scheduled to
occur within 3 business days of inspection unless the STAPP™ system is covered with tarps to
prevent exposure of the STAPP™ system to the environment until the repairs are made prior to
subsequent range use.

The following steps will be taken to repair holes or tears to the self-closing rubber membrane
cover of the STAPP™ when granular rubber filler material is clearly visible through external
inspection.
1. Clean/brush damaged area off
2. Using a caulking gun, apply a bead of the LOCTITE 5510 Elastic Adhesive directly over
the hole or along the seam failure or apply under a patch of matched material.
3. Apply hand-pressure to surrounding areas to ensure that enough adhesive has been
applied.
4. Smooth and wipe off excess.

The time required to complete minor repairs is generally less than 10 minutes. Larger repairs
may require up to 30 minutes. During use the glue container will be handled such that there is no
release of material to the environment. The container will be put in secondary containment when
not in use during seam repair.

Failed Seams in Rubber Membrane Cover: Scam failure is most problematic in the bottom
one foot of the STAPP™ system, near the base. In this area, the cover gradient is less steep than
throughout the rest of the system and at times water may pond on the top of the rubber
membrane cover. If the cover has a seam failure in the lower portion of the STAPP™, ponding
water could penetrate the cover and accumulate in the water collection system. Larger seam
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failures can also be problematic in the upper portions of the STAPP™ system as seam failures
will also allow precipitation to leak into the system.

Specific Requirement: Failed seams occurring above the bottom one foot of cover (where
water is not likely to pond on the membrane) require repair if the seam failure exceeds 6 inches.
Failed seams occurring at/near the toe (within the bottom one foot) requiire repair if greater than
one inch in size. Repairs will be initiated as soon as possible within 5 business days of
inspection, weather permitting, unless the STAPP™ system is covered with tarps fo prevent
exposure of the STAPP™ system lo the environment until the repairs are made prior to
subsequent range use.

Top Cover Surface Ponding: Scttling of the self-closing cover may occur. If this settling
becomes a depression, water may pond on the top of the rubber membrane cover in this area.
Ponding water may seep into the STAPP™ gystem through failed seams or holes in the cover.

Specific Requirement: Differential settling of the STAPP™ material resulting in four or more
liters of rain water ponding in an area of the cover requires repair. The ponded water will
indicate a need to “regrade” or “rake” the rubber filler material to an even-level distribution
across the settled area(s) of the STAPP™ system to promote proper rungff. Repairs will be
initiated within 5 business days of inspection, weather permiiting, unless the STAPP™ system is
covered with tarps 1o preveni exposure of the STAPP™ system to the environment until repairs
are made prior to subsequent range use.

10.2 Rubber Filler Material

The rubber filler material is approximately 18 inches of loose, granular rubber fill situated below
the rubber membrane cover. Irregularities in the surface of the STAPP™ gsystem may be
indicative of two different problems: (1) irregular distribution or settling of the granular rubber
media, causing “thin-spois™ and poor bullet-stopping capacity; or (2) erosion or irregular settling
of soil beneath the STAPP™ gystem causing stretching or other stresses that may damage the
impermeable liner.

Specific Requirement: A bulge or depression that exceeds 4 inches in height/'depth over a
length of 4 feet will be considered “significant™ and will be repaired. Irregular settling will be
measured using a 4-foot-long straight edge placed on the surface of the self-closing cover.
Separation of 4 inches between the straight edge and the cover of the STAPP™ will indicate a
need to “re-grade” or “rake” the rubber filler material to an even-level distribution across the
STAPP™_ Major repairs of gramidar rubber layer may require a contracted specialist. Repairs
of erosion or irregular settling of soil beneath the system will, in general, require a contracted
specialist to complete necessary repairs. Scheduling of contracted work will be executed as soon
as funding and scheduling will allow. Minor in-house repairs of the gramdar rubber will be
initiated as soon as possible within 5 business days of inspection, weather permitting, unless the
STAPP™ gystem is covered with tarps to prevent exposure of the STAPP™ system to the
environment until the repairs are made prior to subsequent range use. Deficiencies requiring
maror repairs would also render the range or lanes, as appropriate, unavailable for training
until repairs are completed.
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10.3 Impermeable Liner

The impermeable liner is situated below the rubber filler material in the STAPP™ gystem and
lies directly on the surface of the earthen berm. Figure 10-2 shows punctures in the
impermeable liner beneath a STAPP™ system caused by .762 caliber projectiles. MAARNG
will inspect the impermeable liner for punctures and tears each time the granular material is
sifted to remove and recover captured projectiles or at some other frequency as approved by EPA
and EMC.

Specific Requirement: The liner must be inspected when rubber media is removed for
replacement and or metals recovery. Any perforations, holes, rips, or seam failures in the
impermeable liner will be repaired. Repairs of this nature will likely require a contracted
specialist.  The STAPP™ system would be covered with tarps to prevent exposure of the
STAPP™ system to the environment until the repair is made. Scheduling of contracted work will
be executed as soon as funding and scheduling will allow. Deficiencies of this nature would also
render the range or lanes, as appropriate, unavailable for training until repairs are completed.
Minor in-house repairs will be initiated as soon as possible within 5 business days of inspeclion,
weather permitting unless the STAPP™ system is covered with tarps to prevent exposure of the
STAPP™ system to the environment until the repairs are made prior to subseguent range use.
The MAARNG will notify the EPA and the EMC of the scheduled liner repair work 2 business
days prior to the start of repairs.

20/11/2008

Figure 10-2. Example of Perforated Liner, Tango Range
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10.4 Internal Water Reservoir System

External Visual Inspection: Units and Range Control will conduct a visual inspection of the
ground surrounding the STAPP™ water reservoir at the bottom of the berm to check for any
leaking.

Specific Requirement: Any leaking will be immediately contained. Repairs will be initiated
within 72 hours of inspection, weather permitting, and the STAPP™ system will be covered with
tarps to prevent further accumulation and release of additional liquid.

Internal Visual Inspection. The internal water reservoir system is situated at the base of the
STAPP™ gystem. It allows water to be collected and be removed (Figure 10-3). The water
reservoir system will be checked for excess water, punctures or cracks. Proper inspection of the
impermeable liner and the internal water reservoir requires removal of the self-closing cover and
displacement of some of the granular rubber material.  This process will also require
redistribution of the granular rubber across the system and resealing the rubber membrane cover
around the edges of the STAPP™ system. MAARNG will inspect the internal reservoir system
for punctures and cracks each time the granular material is sifted to remove and recover captured
projectiles (i.e., after 500,000 rounds have been fired on cach range or every three years.
whichever occurs first) or at some other frequency as approved by EPA and EMC.

_

TS - M

Figure 10-3. Internal Water Collection Reservoir Syst
10.5 Synthetic Lumber Support Structure

The synthetic lumber support structure makes up the frame surrounding the rubber granular
material and holds the impermeable liner and self-closing cover in place. Figure 10-4 illustrates
damage to the support frame for the installed bullet containment system. Damage to the
STAPP™ support frame will be repaired on an as-needed basis.

10-5
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Figure 10-4. Example of Damage to STAPP™ Support Frame
(Photo not taken at Camp Edwards)

10.6 Water from Bullet Containment System

The MAARNG will collect through the access port, Figure 10-5, and properly dispose of the
liquid that accumulates in the corrugated plastic reservoirs within the STAPP™ systems after 15
or more cm of water accumulates in the reservoir. The water will be removed within 72 hours
afier the reading exceeding 15 c¢m is taken. The water level will be inspected after all significant
weather events. Camp Edwards will identify and coordinate with the receiving treatment and
disposal facility to determine the appropriate analytical methods for testing the water. Based on
the results of this sampling, Camp Edwards will dispose of the water in accordance with all
applicable state and federal laws and regulations. In no cases will water from the STAPP™
system reservoir be discharged onto the ground on the Range.

Figure 10-5. STAPP™ System Water Access Port

Specific Requirement: Camp Fdwards will collect and properly dispose of the liquid that
accumulates in the corrugated plastic reservoir within the STAPP™ system after 15 cm of water
accumulates in the reservoir. Water removal from the internal reservoir will occur within 72
hours of inspection, weather permitting.

10-6
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10.7 Tarps Covering STAPP™ Systems

Impermeable tarps will be placed over the STAPP™ gsystems and secured with sand bags when
precipitation is expected and the range i1s not in use. These tarps have been shown to greatly
reduce the amount of rain water that enters the STAPP™ systems. The tarps must be removed
by the using units or by range control prior to firing on the range.

Specific Requirement: Camp Fdwards will maintain and keep secure, on the STAPP™ system,
a tarp that will prevent water from infilirating the system. The tarp will be kept in good repair
with tears and holes repaired, and the tarp itself kept secured to the STAPP™ system.

10.8 Toe Berm Boxes

Toe berm boxes are a series of sand-filled timber framed boxes that will be/have been placed
behind the target frames to protect, from undershot, the base of the STAPP™ system and its
water reservoir from reflexive fire on Juliet and Kilo Range and all firing on Tango Range
(Figure 10-6). The boxes are filled with sand. The tops of the toe berm boxes are treated with a
weather sealant to shed rain water.

Figure 10-6. Toe Berm Boxes at Tagﬂ age.

Specific Requirement: Camp Edwards will maintain toe berm boxes to prevent undershot fiom
compromising the STAPP™ System water reservoir. The boxes will be maintained to contain
sand, and be filled with sand and or sand bags. The iops of the toe boxes will be maintained io
shed rain water. The integrity of the box will be examined to determine if the box is capable of
containing and still contains its sand filler. The rear of the toe berm boxes will be examined
during inspections to insure that projectiles have not passed through the box. If a particular box
shows evidence structure failure and or of profectile penetrations on the rear of the box then that
lane will be shutdown from reflexive fire on Juliet and Kilo Ranges and all fire on that lane ai
Tango Range until the box can be repaired.

10.9 Periodic Metals Removal
Specific Requirement: The MAARNG will periodically remove bullets from the STAPP™

systems; bullets will be removed after 500,000 rounds have been fired on J and T Ranges and
after 750,000 rounds at K Range or as approved by EPA and EMC. After 400,000 rounds on J

10-7
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and T ranges and 650,000 rounds on K Range the MAARNG will notify EPA and the EMC,

request funding, and begin the contracting process for periodic metals removal. In coordination

with USEPA and the EMC Camp Edwards will continue to use the STAPP systems until metals
removal work begins.

The MAARNG or its representative will use either the specially designed STAPP™ sifter, or a
compatible system, for removing metals from the STAPP™ system. The STAPP™ sifter
consists of a table positioned at a defined slope with a small vibrator positioned on the underside
of the table. The granular rubber and bullet mixture is placed onto the table, and due to the
vibration slowly moves down the slope of the table. A piece of piping at the end of the table is
connected to a cyclone vacuum with a high-efficiency particulate air (HHEPA) filter. The vacuum
has enough suction to remove the granular rubber but not the bullets. The granular rubber is
sucked up via the cyclone and the air is filtered with a HEPA filter (Figure 10-7).

Figure 10-7. STAPP™ Sifter

The total mass of metals removed from the bullet containment system will be compared with the
total computed mass loading of bullets fired on the range from the Training Facility Utilization
Reports (Appendix A). This comparison is indicative of the general efficiency with which the
STAPP™ system eliminates the source of metals on the ranges (some metal is returned as
fragments/particulates with the granular rubber).

This process must be conducted with appropriate environmental protections as required. At a
minimum, secondary containment must be placed in all active work areas where metal removal
will occur, Prior to work beginning, contractors or in house personnel conducting this work will
coordinate with Range Conirol and the MAARNG Environmental Office to ensure that the
proper environmental protections are in place. Also, this process must not be conducted during
precipitation events or high winds.

Specific Requirement: 7The MAARNG will notify the EPA and the EMC of the scheduled work
at least 2 business days prior to start.

10-8
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11.0 ENVIRONMENTAL MONITORING

Camp Edwards will monitor groundwater, pore water, and surface soils at the three ranges. The
goal of the monitoring is to determine when range maintenance activities are needed to protect
the environment and promote range sustainability. All sampling conducted at the ranges will be
done in accordance with a health and safety plan that specifically addresses the potential risks
associated with lead/antimony exposure at the range.

Specific Requirement: Camp Edwards and the sampling contractor will notify the EMC,
MassDEF, and EPA at least 2 business days in advance of any sampling event so that they can
observe the sampling event and conduct split sampling if necessary.

The environmental sampling (soil, porewater, and groundwater) rotation for Juliet, Kilo, and
Tango Ranges can be found in Appendix C.

11.1 Data Reporting

Data validation will be completed at the Tier I and Tier II level for all data. Ten percent of the
data will be validated at the Tier III level.

Specific Requirement: Unvalidated (i.e. drafi) data will be forwarded to the regulatory
agencies within 2 business days of receipt by the MAARNG. The results of sampling will be
compared to the action levels presented in Tables 11-1, 11-2, and 11-3 and any increase in
concentrations will be noted in the results submitial. [f an unexpected result exceeds an Action
Level specified in Tables 11-1, 11-2, or 11-3, resampling may be conducted to confirm the result.
Any concentrations exceeding the action levels will be noted in the results submittal and a
proposed plan for re-sampling, if needed to confirm an exceedence, will be included pending
data validation. Validated data will be forwarded to the regulatory agencies as soon as feasible
within 7 business days of receipt. Validated data is normally received by the MANG 4-6 weeks
after sampling occurs.

11.2 Groundwater

Samples of the groundwater wells down gradient of the active portion of the ranges will be taken
annually. Samples will be collected in the summer (July/ August).

Unfiltered samples will be collected to determine the concentrations of potential range
contaminants occurring in solid and dissolved form within the aquifer. Camp Edwards may, at
its option, also analyze filtered samples to determine if detected metals are in dissolved or solid
form in groundwater. The groundwater samples will be analyzed for lead, copper, and antimony

using method SW6020A.

Groundwater monitoring wells to be sampled include MW-471S and MW-4728 at J Range,
MW-4748 at Kilo Range. and MW-4678 at T Range. Typical well construction details of a
groundwater monitoring well are shown below on Figure 11-1. Figures 11-4, 11-5, and 11-6
indicate the locations of the groundwater monitoring wells on J, K, and T ranges.
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11.3 Pore Water Lysimeters

Several pan lysimeters have been installed on the range floors at I, K, and T ranges to determine
the concentrations of range related metals in pore water. The lysimeters(s) at the toe of the
berms will detect whether metals from fired ammunition are contained by the STAPP™ gystem.
These lysimeters are buried approximately two to six feet below the ground surface. If chemical
constituents begin to percolate through the pore water toward the aquifer, the lysimeters will
provide an early warning.

Additional lysimeters have been installed at the same depth near K Range and T Range but
behind the firing line to determine the naturally occurring concentrations of potential range
related metals in pore water.

The pan lysimeters are made of HDPE buckets with a fine mesh cover. Water percolating
through the soil accumulates in the bucket and can then be pumped to the surface for sampling.
Poly tubing is connected to the lysimeter and run to the surface. Pore water is extracted through
this tubing with a peristaltic pump. Another poly tube provides a vent for pressure equalization.
A protective cap placed at the end of the sleeve allows the tubing to be kept slightly below
ground surface, but still accessible for sampling (Figures 11-2 and 11-3)

11-2
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In the summer of each vear (Tuly/August), the lysimeters will be sampled. While samples are
being collected. the pH of the water will be measured. Unfiltered samples will be analyzed for
total copper, lead and antimony by method SW6020A. Camp Edwards may, at its option, also
analyze filtered samples to determine if detected metals are in dissolved or solid form. This can
be especially important when testing for metals in lysimeters because there is no built-in filter to
remove sediments that naturally contain metals at background concentrations.

Background lysimeters are intended to help determine the naturally occurring pore water
conditions. The background lysimeters will initially be sampled and the pH recorded in
conjunction with monitoring of the lysimeters on the ranges. TFurther pH monitoring and/or
metals analyses of samples from the background lysimeters will be done as needed. Figures 11-
4, 11-5, and 11-6 indicate the locations of the lysimeters on J, K, and T ranges.

Figure 11-2. Pan Lysimeter
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COARSESOIL
/ SEVED SOIL

11.4 Surface Soil

Camp Edwards will sample surface soil on the ranges between the 25-meter firing lines and the
toe of the berms. Each range will be sampled biennial with samples collected in July/August.
For example, J Range may be sampled during even numbered vears and K and T ranges may be
sampled during odd numbered vears.

The range floors will be divided into six sample areas that are each 5 meters long and the full
width of the range. The first sample arca (Area 1) will begin at the firing line and subsequent 5
meter wide areas will progress downrange to the STAPP™ berm (Area 6). The actual size of
Area 6 may be adjusted as needed to cover the entire area between the target line and the bottom
of the STAPP™ gystem. Figures 11-4, 11-5, and 11-6 show the locations of the sampling areas
on J, K, and T ranges respectively.
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Figure 11-4. Juliet Range, Monitoring Wells, Lysimeters, and Surface Soil Sampling Areas
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Figure 11-5. Kilo Range, Monitoring Wells, Lysimeters, and Surface Soil Sampling Areas
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Figure 11-6. Tango Range, Monitoring Wells, Lysimeters, and Sur

face Soil Sampling Areas
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A 100-point multi-increment sample (MIS) will be collected from a depth of 0-3 inches from
each sample area according to Cold Regions Research & Engineering Laboratory (CRREL)
recommendations. All samples are to be collected by trained professionals using a systematic
random sampling method. As per CRREL recommendations, this requires dividing the sample
area mnto exactly as many sub-areas as the number of increments required for the sample. One
increment is collected from each sub-area. The same relative location should be used for each
sub area. For example, if the center of the first sub-area is used to collect the first soil increment,
the center of each following sub-area should also be used until the sample is complete. Samplers
will use a plug extractor to systematically collect representative samples from each grid and will
not concentrate samples in one portion of the sampling grid.

Two replicate samples, in addition to the primary sample, will also be collected for quality
assurance purposes from the sample area closest to the firing line each time soil samples are
collected from a range. Replicate samples should be collected in the same way as the primary
sample, but from different locations within the sub-areas. Replicates can be collected at the
same time if practical. Decontamination between replicates or between sub-areas is not
necessary since all three samples are characterizing the same sample area. Decontamination is
required before beginning to sample a different arca. The relative percent difference (RPD) of
the three samples will be calculated and the result will be included in the draft data submittal. If
the RPD is greater than 25%. the soil sample collection protocols should be reconsidered to
achieve better repeatability of the field sampling method. This could include either collecting
more sub-samples in each sample to be analyzed or using smaller sample areas. Revised
sampling methods will be determined in conjunction with the regulatory agencies.

Samples will be prepared for analysis using CRREL standard methods for mixing and drying.
The samples will be ground to a fine powder prior to digestion. From these samples, 2 grams of
homogenized soil will be removed and digested according to method 3050B Nitric Acid
Digestion for Soils. The samples will be analyzed for copper, lead. and antimony using method

SWe6010B.

The results will be used to track the accumulation of lead and antimony from the propellant
primer formulation used in the bullets and to determine when range maintenance is needed to
reduce the metals concentrations. If the primer formulation is changed to eliminate lead, one soil
sampling event will be conducted after the last lead/antimony-containing primer is used.

11.5 Triggers for Maintenance Actions

Based on the results of soil, pore water, and groundwater monitoring described above, Camp
Edwards will initiate maintenance actions to prevent or address pollution. The need for range
maintenance actions will be indicated by comparing soil, pore water, and groundwater
monitoring results to a series of action levels.

The surface soil Action Levels for lead, copper, and antimony are sel using selected
concentrations from the Massachusetts Contingency Plan. These values are not necessarily
directly applicable to active small arms ranges, but they provide a framework for comparison to
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concentrations that are considered potentially hazardous in some situations. The action levels for
surface soil are provided in Table 11-1.

Table 11-1. Surface Soil Action Levels

Analyte

Lead 3,000 mg/Kg
Antimony 300 mg/Kg
Copper 10,000 mg/Ke

mg/ke= milligrams per kilograms or ppm

Soil Action Level Exceedence: Soil monitoring results will be compared to the Action Levels.
If a result exceeding an Action Level was not expected or appears to be anomalous, the sample
area can be re-sampled in duplicate with both samples analyzed to determine if the original result
is representative of actual site conditions.

Specific Requirement: Re-sampling, if needed, should occur within 1 month of receiving the
original validated laboratory data, unless additional time is needed to secure funding and award
contracts, at which time the regulatory agencies will be notified of the delay within 2 business
days. Resampling with an XRF field instrument with applicable detection limits may be proposed
as an alternative to supplement the soil sampling and laboratory analysis.

If an exceedence of the action levels is accepted or confirmed through resampling, surface soil in
the applicable area will be removed and replaced so that the potential for migration of the
contaminant is reduced. MAARNG will coordinate with the regulatory agencies to identify
appropriate soil removal or other maintenance actions. Soil excavation, if needed, should occur
prior to the next training season.

If the resampling demonstrates that the actual concentration does not exceed the Action Level,
soil removal is not needed.

Pore water action level numbers are based on drinking water standards because the pore water is
monitored as an early warning of potential groundwater impacts. Drinking water standards are
not applicable to pore water but they provide a framework for comparison to concentrations that
are potentially hazardous if they were to migrate all the way to the aquifer. Action levels for
pore water are provided in Table 11-2.

Table 11-2. Pore Water Action Levels

Analyte

Lead 15 ug/L
Antimony 6ug/l,
Copper 1300 ug/L

ug/L.= micrograms per liter or ppb

Pore Water Action Level Exceedence: Pore water monitoring results will be compared to the
Action Levels. If a result exceeding an Action Level was not expected or appears to be

11-9
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anomalous, the lysimeter can be re-sampled in duplicate with both samples analyzed to
determine if the original result is representative of actual site conditions.

Specific Requirement: Re-sampling, if needed, should occur within 14 days of receiving the
original validated laboratory data, unless additional time is needed to secure funding and award
contracts, at which time the regulatory agencies will be notified of the delay within 2 business
days.

If the exceedence of the action level is accepted or confirmed through resampling, the surface
soil in the lysimeter sample area will be removed and replaced. The monitoring results of other
lysimeters on the range and the results of soil monitoring should be used to help define the
horizontal extent of the excavation needed. MAARNG will coordinate with the EMC and
regulatory agencies to identify appropriate soil removal or other maintenance actions. Soil
excavation, if needed, should occur prior to the next training season.

If the resampling demonstrates that the actual concentration does not exceed the Action Level,
soil removal is not needed.

Groundwater action levels are set equal to one half of the drinking water standard because a
detection of range related metals in groundwater at these concentrations would indicate a
potentially significant and unexpected occurrence and response actions should be taken before
concenfrations exceeding safe drinking water concentrations occur. Action levels for
groundwater are provided in Table 11-3.

Table 11-3. Groundwater Action Levels

Analyte

Lead 7.5 ug/L
Antimony 3ug/ll
Copper 650 ug/L.

ug/T.= micrograms per liter or ppb

Ground Water Action Level Exceedence: Detection of range related metals in groundwater at
concentrations exceeding the Action Levels would be an unexpected occurrence. If a
groundwater Action Level appears to be exceeded. the location of the detection may be
resampled in duplicate to determine if the original result is representative of actual site
conditions.

Specific Requirement: Re-sampling should occur within 14 days of receiving the original
validated laboratory data unless additional time is needed to secure funding and award
contracts, at which time regulatory agencies will be notified of the anticipated delay within 2
business days and an alternate schedule will be proposed. If resampling indicates that the
original result was not representative and the action level has not been exceeded, no further
response is needed and range use would continue.

Groundwater concentrations at or above the Action Levels that have been confirmed by re-
sampling require significant actions that may include a suspension of range use and reassessment
of the pollution prevention program. In order to reduce contaminant sources and prevent further

11-10
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impact to the groundwater, the surface soil at the range may be removed and replaced. The
extent of soil removal would be determined in conjunction with soil and pore water sampling
results. Additional investigation to determine the extent of soil removal may be appropriate.
Soil excavation, if needed. should occur prior to the next training season. Response actions and
further range use will be coordinated with the regulatory agencies.

11-11
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12.0 NOTIFICATION AND REPORTING REQUIREMENTS

If the MAARNG determines or anticipates that it may not be able to comply with any
requirement or metric (including sampling, reporting, and range management) of the approved
OMMP, MAARNG will within 2 business days of this determination notify the regulatory
agencies in writing, and any corrective action that has been taken or will be taken. Where
needed, within an additional 7 business days, submit a plan for approval for further addressing
the potential deviation from the approved OMMP. The following protocol will be followed:

s Protocol A: 2 business days notification of non-compliance of OMMP plan

o Discovering party notifies Camp Edwards Administrative Officer (see backup
contacts below) of potential non-compliance with OMMP plan as soon as the
issue is identified.
Camp Edwards contacts the Environmental & Readiness Center (E&RC)
Camp LEdwards contacts USEPA and EMC in writing within 2 business days of
discovering party observation of non-compliance and any corrective action that
has been taken or will be taken.
Camp Edwards notifies CE Command Group and JFHQ COS that notification
has occurred
s Protocol B: 7 business davs submittal of any further plan to address non-

compliance
o Sustainable Range Program will coordinate response to non-compliance within 3
business days of the non-compliance issue being identified.
o Camp Edwards will submit plan to address noncompliance to USEPA and EMC.

Lo e

@]

Contacts: Camp Edwards

Range Control OIC: 508-968-5925 or 5926

Camp Edwards Administrative Officer 508-968-5885 or 5883

Camp Edwards alternate contact: Plans & Training officer 508-969-5888

E & RC Deputy Director 508-968-5154, Alternate contact: 508-968-5143

Contacts: Regulators

Ms. Lynne Jennings

United States Environmental Protection Agency, Region 1
5 Post Office Square Suite 100

Boston, Massachusetts 02109-3912
Jennings.lynne(@epa.gov

617-918-1218

Mr. Mark Begley

Executive Office of Energy & Environmental AfTairs
Environmental & Management Commission
Building 1204, Camp Edwards, MA 02542-5003
Mark.begleyi@state.ma.us

508-968-5127

12-1
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Camp Edwards SARS OMMP Plan Reporting Chain

Figure 12-1. Camp Edwards SARS OMMP Plan Reporting Chain

The following table, 12-1. summatizes various notifications to the regulatory agencies as
required by this OMMP.

Table 12-1. Notification Requirements

It/ Then/
Metric Notification Required
Any of the provisions of this Notify the regulatory agencies within 2 business days of

OMMP can’t be completed

any provisions of this OMMP that can’t be completed
and any corrective action that has been taken or will be
taken to return to compliance

STAPP™ repairs are needed but
can’t be complete within 5 days

Cover the STAPP™ with tarps or notify regulatory
agencies of the issue within the 5 business days

STAPP™ liner repair

Notify regulatory agencies 2 business days in advance
of repairs.

Live firing is scheduled on a
range

The regulatory agencies will be notified in advance of
range use through either the Range Control Weekly
Range bulletin or email if range use was not posted in
the bulletin.

Sampling of soil, pore water, or
groundwater is scheduled

Notify regulatory agencies 2 business days in advance
of sampling.

Periodic Metals Removal: bullets will be
removed afer 300,000 rounds have been
fired on J and T Ranges and after 750,000
rounds af K Range or as approved by EPA
and EMC.

After 400,000 rounds on J and T ranges and 650,000
rounds on K Range the MAARNG will notify EPA and
the EMC, request funding, and begin the contracting
process for periodic metals removal.

12-2
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STAPP™ System Metals The MAARNG will notify the EPA and the EMC of the
Removal scheduled work at least 2 business days prior to start.

By the 10" day of every month, MAARNG will submit to the regulatory agencies a monthly
report that: (1) describes the actions which have been taken toward maintaining compliance
during the previous month; (2) include a summary of all results of sampling and tests and all
other data received or generated by MAARNG or its contractors or agents in the previous month;
(3) identify all work plans, reports. and other deliverables required by the OMMP or approvals
that were completed and submitted during the previous month; (4) describe all actions scheduled
for the next six weeks and provide other information relating to the progress of work under the
OMMP or approvals; include information regarding percentage of completion, unresolved delays
encountered or anticipated that may affect the future schedule for implementation of the work,
and a description of effort made to mitigate those delays or anticipated delays.

By December 15 of ecach year, an annual report will be submitted to the EPA and with a copy
provided to the EMC, containing all environmental data collected on J, K, and T ranges during
the vear. The report will summarize all exceedences and re-sampling conducted. Any issues
encountered during the yvear will also be discussed in the annual report.

To facilitate the periodic review and continual improvement of this plan and, in turn, the
management of the ranges, MAARNG will document operations, monitoring, and maintenance.
Table 12-2 identifies the records that MAARNG will maintain for the ranges. These records
will be maintained indefinitely and will become part of the permanent real property records of
the site.

Table 12-2. Reporting Requirements

Reporting
Record Contents Frequency Responsible Office

Range Utilization s Summarized from the Range Annually Range Control
Report Utilization forms

s Usedays

e Munitions expenditures by type,

quantity, and using unit

Environmental Data ¢ Soil analytical results Within 2 E&RC

*  Groundwater analytical results business days

*  Pore water analytical results ia"[;ﬂ“ipi from
Environmental o Water from bullet containment Annually, by E&RC
Sampling and systems December 15
Analysis Report «  Groundwater

*  Lysimeter

*  Soil

*  Soil and porewater pH
State of the As per Chapter 47 and the EPSs Annual E&RC
Reservation Report
Monthly Report *  Actions taken toward compliance Monthly, by the | E&RC

o Summary of all sampling data received | 10™ of the

e Summary of all work following

plans/deliverables month
»  Actions scheduled for the next 6 weeks

12-3
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Summary of range inspections and
STAPPF™ water removed

Section 10 of this OMMP describes maintenance actions that may need to occur based on
inspections of the STAPP™ gystem. Table 12-3 summarizes the required responses to various

potential observations made during those inspections.

Table 12-3. STAPP™ Maintenance Notification Requirements Summary

It Then/
Metric Response Required
Needed repairs preclude use of a Shut down that part of the range until repairs are made.
part of the range

Rubber media 1s visible

Cover the STAPP™ with tarps or repair as soon as possible not to exceed

5b days

Seem fails above the bottom 1 foot
of the cover and exceeds 6 inches
length

Cover the STAPF™ with tarps or repair as soon as possible not to exceed
5 business days of inspection

Seem fails within the bottom 1
foot of the cover and exceeds 1

inch length

Cover the STAPP™ with tarps or repair as soon as possible not to exceed
5 business days of inspection

A bulge or depression forms more
than 4 inches deep/tall and 4 feet
in length

Cover the STAPP™ with tarps or repair within 5 business days. If repairs
require a contracted specialist, cover the STAPP™ with tarps.

Scheduling of contracted work will be executed as soon as funding and
scheduling will allow.

Holes, rips, or seem [ailures occur
in the bottom liner

Cover the STAPP™ with tarps or repair within 5 business days. If repairs
require a contracted specialist. cover the STAPP™ with tarps.

Scheduling of contracted work will be executed as soon as funding and
work scheduling will allow.

Water leaks from the reservoir

Immediately contain the leak, remove any additional water, and cover the
STAPP™ with tarps or initiate repairs within 72 hours of inspection,
weather permitting

Reservorr cracks or punctures

Prevent a release of liquid from the reservoir. Cover the STAPP™ with
tarps or repair with 72 hours of inspection, weather permitting

15 cm or more of water
accumulates in the reservoir

Remove water within 72 hours, weather permitting

Impervious Cover Tarps

Maintain and keep secure, on the STAPP™ system, a tarp that will
prevent water from infiltrating the system.

Toe berm Box Compromised

If a particular box shows evidence structure failure and or of projectile
penetrations on the rear of the box then that lane will be shutdown from
reflexive fire on Juliet and Kilo Ranges and all fire on that lane at Tango
Range until the box can be repaired

12-4
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13.0 UPDATING BMPS AND THE OMMP

This OMMP should be considered a living document. Updates will be needed periodically as
best management practices evolve, as the state of knowledge grows over time. and as training
needs on the ranges change. This revised combined OMMP is itself a revision of earlier versions
used during the pilot periods on J, K, and T ranges. The need for revision was recognized by the
MAARNG and the regulatory agencies. Through the cooperation of all parties an OMMP that is
easier to use and provides BMPs that are beneficial to environmental protection. Future
evolution of the plan may involve significant re-writes or may be the sum of smaller incremental
changes over time.

The updates should address three general questions:
e Are the BMPs functioning as intended?
e Are the assumptions used at the time of BMP selection still valid?
¢ Does new information indicate that the previously selected BMPs are no longer
protective of the environment?

All proposed changes to this OMMP will be documented by both revising the document and
providing new copies to all parties involved, or, in the case of relatively minor changes, by
providing addendums as needed. When the OMMP is revised. it will be mentioned in the Annual
State of the Reservation Report.

13-1
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CAMP EDWARDS TRAINING FACILITY UTILIZATION REPORT
(This form will be completed by all units/ organizations conducting training at Camp Edwards IAW CE Reg 385-63, AUG
2006, Return form to Range Control upon completion of training.)

UNIT: UIC: COMPONENT:
ADDRESS: DATE OF TRAINING:
POC CONTACT NUMBERS DSN: CELL:

NAME/ RANK / LAST 4 RANGE OIC:

NAME/ RANK / LAST 4 RANGE RSO:

NUMBER OF PERSONNEL TRAINED:

RANGE HOT TIME: RANGE COLD TIME:

FIRING LANES USED DURING TRAINING
(circlethelanesused): 123 456 78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

29

WEAPONS SYSTEMS: TYPE OF AMMUNITION: | NUMBER EXPENDED:
VEHICLES BY TYPE PRESENT ON RANGE: QTY:

BIVOUAC AREA USED: NUMBER of PERSONNEL: NUMBER of NIGHTS:

TYPES OF EXERCISES CONDUCTED:

AAR COMMENTS:

SIGNATURE OF RANGE OIC/ RSO:
DATE:

GRID COORDINATES FOR THE FOLLOWING TRAINING MUST BE PROVIDED

Activity

TYPE Location 6 digit Other

Small Arms Simulated Blank / Simunition / Paint Ball

RSOP (FA Dry Fire)

Convoy Overlay DAY / NIGHT

Number of Vehicles
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CAMP EDWARDS TRAINING FACILITY UTILIZATION REPORT
(This form will be completed by all units/ organizations conducting training at Camp Edwards IAW CE Reg 385-63, AUG
2006, Return form to Range Control upon completion of training.)

Dismounted Training

ISBC Scenario & Overlay

Command Post Ex

Heavy Equip Operations:

Land Nav Course I/11/1I1 / Mounted
Excavations: SLANMARTE & NOK-
’ ) STANDARD#*
#1f NON-STANDARD has request been ATTACH
approved? YES/NO APROVAL

Deseribe Excavation training:

OTHER :

TRAINING AREA / ROAD CONDITION ASSESSMENT

RANGE(S) / TRAINING AREA(S) OCCUPIED

OBSERVATION

Minor erosion or obstruction(s)

Movement difficulty, erosion or obstruction(s)

Movement severely impeded. erosion or obstruction(s)

Vegetation damaged, soil disturbed

Bare ground and soil disturbed

Denuded of vegetation and / or soil disturbed

Other Training Land damage or improvement

E = Excellent; G = Good; I'= Fair; P=Poor; N=Needs improvement
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Appendix B-1, B-2, B-3, B-4, and B-5
Range Control Inspection Forms
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Camp Edwards Range Control
STAPP Range Inspections/Clearance Checklist (Appendix B-1)

This form 15 to be completed by Camp Edwards Range Control
p b p &
personnel with a unit observer before and after range use.)

A. Administrative Data

Range (circle one) TANGO / JULIET / KILO Pre Fire DATE:
Post Fire DATE:

Range Control Inspector:

Unit Observer: ‘ UNIT:
B. Range Inspection
Pre—Fi-re Post Fi_re DEFICIENCIES
Inspection Inspection

SAT | UNS | SAT | UNS Note 1f deficiency was found Pre or Post Firing and check

AT AT box if corrective actions are needed

Parking Area/other POL
use areas (POL leaks or |
stains)

(Ensure unit/agency is issued 5 gallon waste hazardous
. bucket and is refurned to RC after firing event for proper
CLP use areas (spills and disposal)

secondary containment) D

Firing Line
(Brass, amuno, trash, sandbags)

Range floor
(Brass, ammo, trash) O

Grass area’s
(Trash. cleanliness)

Gravel Walkway
(Trash, cleanliness)

Wood Line
(Trash, cleanliness)

Range Tower
(Trash, cleanliness, secured)

Bleachers
(Trash, cleanliness)

*Target Frames (Good
working condition, Approved?)

*E-Type silhouette
Targets
(Approved? Retumed to shed)

Canvas Targets
(Retumed to shed/used to RC)

Range Shed
(clean, organized, swept)

0000

* Ensure that all targets and frames are RC approved and designed to mitigate overshot.
ANY UNSAT POST FIRE INSPECTIONS NEED TO BE RECTIFIED PRIOR TO CLEARING
UNIT.

B-1

Page 116



Pilot Period Final Report 2016

Massachusetts National Guard

Camp Edwards Range Control
STAPP Range Inspections/Clearance Checklist (Appendix B-1)

(This form is to be completed by Camp Edwards Range Control
personnel with a unit observer before and after range use.)

STAPP System Inspection

Pre-Fire Post Fire DEFICIENCIES
Inspection Inspection

YE NO YES NO Note if deficiency was found Pre or Post Firing and
g corrective actions needed.

Tarp Cover must be removed prior to firing!

Are there penetration holes where
the rubber media is visible?

Are there separations on cover O
seams greater than five inches or
rubber media visible?

TLabel or idenﬁfy all fresh (Ensure that all previous overshot’s are identified prior to
. firing, and all new overshot is identified post firing)
signs of over/ undershot?

Is the lumber support frame (If Yes, then firing cannot be conducted)
condition compromising the
integrity of the STAPP Cover and
liner?

Does the water inspection port have
more than 15cm of water?

(If Yes, notify maintenance to drain. Firing cannot be
conducted until water level is below 15cm)

Are there any issues with the STAPP

system that would prevent firing from
being conducted? I_I

(If Yes, note the issues)

NOTE: All UNSAT conditions must have deficiencies comment. Use N/A ifnot applicable. If deficiencies require maintenance then ensure
copy of this inspection is giving fo fire desk IOT notify maintenance of requirements.

Use STAPP Slketch to identify location of deficlencies.

bbb b b b b $TAPPSystern | 0 1 b

i 1 ' ' ' i i ' ' ' ' 1 ' ' ' ' ' ' ' '
" 1 ' ' ' ' ' ' ' ' ' ' 1 ' ' ' ' " ' ' '

' 1 ' ' ' i ' ' ' ' ' ' i
' ' ' ' ' ' ' '
' ' ' ' ' '
i i
' '

i Tofe decs

' ' ' ' ' ' ' " ' '
i P P ' i V i i i P i P " i V i
1 z 2 i Sz S 5T e e 10 1 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

1 12

Firing Line
(. Signatures
Range Control Inspector: Unit Observer:
B-1
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Camp Edwards Range Control
STAPP Detailed Inspection Form (Appendix B-2)

(This form is to be completed by Camp Edwards Range Control personnel monthly
or after a significant storm event.)

A.

Administrative Data

Range (circle one) TANGO /

JULIET /

KILO

Date:

Range Control Inspector:

Circle one: Bi- weekly / Monthly / Rain Event

B.

STAPP System Inspection

YES

NO

DEFICIENCIES

(Note all deficiencies and check box if corrective actions are needed)

1. Tarp Cover on and secured?
- If Tarp is on then questions 2, 7, 9-11
only need to be filled out.

2. Does the tarp cover need to be repaired?

{Ensure that there are no holes, rips or seam failures that would er

water o pass through the tarp)

3. Are there penetration holes/rips in the
STAPP cover greater than 1.5 inches in length
or is the rubber media visible?

4. Are there failed seams on the STAPP cover
greater than 5 inches and greater than one inch
on the bottom one foot of the cover?

5. Any bulging or irregular settling of rubber
granular material that exceeds 4 inches in
height/depth over a length of 4 feet?

00 001097

6. Is there ponding of water on cover?

7. Is water leaking from the STAPP system?

8. Is the lumber support frame in good
condition?

(Ensure the integrity of the STAPP cover and liner are not
compromised)

9. Has the STAPP system side of the toe berm
boxes been penetrated by projectiles? Refill
toe box with sand and reapir holes before next
range or lane use.

{(Notify RC OIC or NCOIC if projectiles have passed through the rear

of the toe berm boxes)

10. Are all holes, tears, and damage to toe berm
boxes repaired?

11. Do the Toe boxes and bags fully
cover/protect the base of the STAPP system?

12. What is the depth of water in the reservoir?

NOTE: If deficiencies require range maintenance for corrective action then ensure copy of this inspection is giving to fire desk

and maintenance is notified.

(Ensure that all holes/rips/tears are repaired on toe berm

boxes, and replaced ripped sandbags)

If 15cm or higher, then maintenance needs to be
conducted.

cm

L]

B-2
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Camp Edwards Range Control
STAPP Detailed Inspection Form (Appendix B-2)

or after a significant storm event.)

ALL MAINTENANCE NEEDS TO BE COMPLETED WITHIN 72 HOURS OF INSPECTION!

13. Use diagram to indicate location of deficiencies noted from questions 3-8.

1N 21 (63 Nl B8 N6 =7 (B (9

13

STAPP System

o}

Toe dees

Firmg Llne

20 21 22

C.

Erosion

Circle one and indicate location on range sketch below If moderate or severe, please describe
1. Firing Positions
None | Moderate | Severe
2. Berm / Backstop
None | Moderate | Severe
3. Range Floor
None | Moderate | Severe

D.

Vegetation

Percent Vegetative Coverage (circle one)

1. Soil berm/backstop

0-25%

26-50%

51-100%

2. Range Floor

0-25%

26-50%

51-100%

Page 119




Pilot Period Final Report 2016

Massachusetts National Guard

Camp Edwards Range Control
STAPP Detailed Inspection Form (Appendix B-2)

{This form is to be completed by Camp Edwards Range Control personnel monthly
or after a significant storm event.)

(Update range sketch, drop “if equipped™ after protective (toe berm) boxes)

| E. Range Sketch

Parking area Proposed
hleacherslocation

shed

Proposed
pavilion location

ﬂx Tower

(ifequipped)
25-meter firingline
W Range
i floor
3-yard firing line
Target rames
STAPP
Soil berm/
hackstop

Protective hoxes
(ifequipped)

Generic STAPP Site Plan Not to Scale — Oct 08

F. Signature

NOTE: Ensure form is signed and placed in
appropriate Range Binder.

Range Control Inspector
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Camp Edwards Range Control
Range Photo Log (Appendix B-3)

(This form is to be completed by Range Control personnel quarterly to show
the range general conditions, erosion, vegetation and STAPP system. Once completed file in
appropriate range binder for submission.)

Tango Range Photo Inspection

Photo No. Date

1 27 Oct 11

Location:

Firing Line

Description
West facing East

Firing line 1s in good shape.
Range Control has
scheduled landscaping
upgrades for November
and will complete if
weather allows.

Photo No. Date

2 27 Oct 11
Location:

Soil Berm

Description

West side of berm, good
vegetation. No signs of erosion

B-3
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Camp Edwards Range Control
Range Photo Log (Appendix B-3)

(This form is to be completed by Range Control personnel quarterly to show
the range general conditions, erosion, vegetation and STAPP system. Once completed file in
appropriate range binder for submission. )

Tango Range Photo Inspection (update pictures to not include plywood)

Photo No. Date
3 270c¢t 11
Location:

Bullet Containment System

Description
West looking East

Note: Tarp placed on STAPP
System for weather protection.

Photo No. Date
4 270ct 11
Location:

Bullet Containment System

Description
East looking West

Note: Same as above
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Camp Edwards Range Control
Range Photo Log (Appendix B-3)

(This form is to be completed by Range Contrel personnel quarterly to show
the range general conditions, erosion, vegetation and STAPP system. Once completed file in

appropriale range binder for submission. )

Tango Range Photo Inspection

Photo No. Date
5 27 Oct 11
Tocation:

Range Iloor

Description

No issues: End of year
landscaping will be conducted
starting in November if weather
permits

Photo No. Date

6 27 0ct 11
Location:

STAPP support berm
Description

Note: Good vegetation and
minimal signs of erosion. This
will be part of range landscaping
work in November

B-3

Page 123



Pilot Period Final Report 2016

Massachusetts National Guard

Camp Edwards Range Control

STAPP System Internal Inspection Form — Appendix B-4
(Thiz inspectionisto be completed by Range Control personnel when the bullet sifting of the STAFP system is
conducted after 500,000 rounds hawve been fired on Juliet and Tango Ranges and after 750,000 rounds hawve been
fired onKilo Range At thattime, all of the granular rubber material is removed.)

A. Administrative Information
Name: | Date:
Range (circle one): Juliet / Kilo / Tango
B. STAPP™ Internal Inspection
1. Is the water collect on unit and Look for @y condtiors which would allow waker to be released
surrounding support structure in good Wl e Bl B v
condition? YES NGO
2. Any perforations of the impermeable Irspect the lingr for any holes, rips purchures, o
liner? seam fadlures. If pes, please deseribe
YES o]

3. Notes regarding need for repair and | NOTES:

maintenance:
. Signature
MNOTE: Ensure from is signed and
placed in appropriate Fange Binder.
Range Control Inspector
D. Examples

Figure 4-3. Examples of Perforated (Right) and Intact {Left) Liners
{(photos not taken at Camp Edwards)
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Camp Edwards Range Control STAPP
Range Maintenance/ pH Testing / Lime Spread Form (Appendix B-5)

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance 1s conducted
and on a monthly basis or as needed for pH testing. Once completed file in appropriate range binder for submission.)

A.

Administrative Information

Name:

Start Date End Date

Range (circle one):

Juliet / Kilo / Tango

B. Range Maintenance
Location Maintenance Explain Maintenance conducted
Conducted
1. STAPP (identify which;
Cover, Seem, support frame.) YES NO
2. Water Level (How many gallons pumped / what is current depth)
YES NO
2. Toe Berm Boxes
YES | NO
3. Target Line
YES | NO
4. Firing Line
YES | NO
5. Range Floor
YES | NO
6. Berm
YES | NO
7. Tarp
YES | NO

8. Maintenance Conducted that was not addressed above:

(6

Signature

Range Control Personnel:

NOTE: Ensure form is signed and placed
in appropriate Range Binder.

B-5
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Camp Edwards Range Control STAPP
Range Maintenance/ pH Testing / Lime Spread Form (Appendix B-5)

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance 1s conducted
and on a monthly basis or as needed for pH testing. Once completed file in appropriate range binder for submission.)

A. Administrative Information

Name: | Date:

Range (circle one): Juliet / Kilo / Tango

B. PH Testing Results

Sample Number [ 1 2 3 4 5 6 7 8 9 10 11 12
Firing Line

Berm

STAPP

**Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of
STAPP System.
ik Required PH Level by OMMP: 6.5 - 8.5

C Lime Spread/Type of Lime

**[Lime will be applied before peak training season to increase its effectiveness/ applied as need after annual
pH check.

Date Type of Lime How Spread/ Rate

D. Signature

Signature of Soldier Conducting PI Testing:

B-5
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Appendix C

Sampling Rotation for Julict, Kilo, and Tango Ranges
(See section 10 for sampling requirements)

RANGE | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
J Range
Soil X X X
Pore Water X X X X X X
Groundwater X X X X X X
K Range
Soil
Pore Water X X ot X X
Groundwater X b3
T Range
Soil
Pore Water X X
Groundwater

Reference Text: Section 11.

Each range will be sampled biennial with samples collected in July/August. For example, J
Range may be sampled during even numbered years and K and T ranges may be sampled during
odd numbered years.

In the summer of each year (July/ August), the lysimeters will be sampled.

Samples of the groundwater wells down gradient of the active portion of the ranges will be taken
annually.
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APPENDIX B
ANNUAL SAMPLING REPORTS
2010 THROUGH 2015
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J, K, and T RANGES
SOIL, PORE WATER, AND GROUNDWATER MONITORING REPORT

Sampling through October 2010

1.0 INTRODUCTION

J, K, and T Ranges at Camp Edwards are 25-meter small arms ranges (SARs)
currently used for marksmanship training using lead ammunition under a pilot
test program approved by the US Environmental Protection Agency (EPA) and
the Environmental Management Commission (EMC). The pilot test program is
intended to test the STAPP bullet containment systems installed on these three
ranges and determine if the ranges can be operated while protecting the
environment. The pilot test program was recently extended at all three ranges by
EPA and EMC until the end of calendar year 2011. Figure 1 shows the locations
of J, K, and T Ranges within Camp Edwards.

As part of the pilot test approval, and in accordance with the conditions
established by the EMC and the EPA for the Massachusetts Army National
Guard (MAARNG) to fire lead ammunition, these ranges are operated and
maintained as outlined in range-specific Best Management Practices and
Operations, Maintenance, and Monitoring Plans (BMP/OMMP). The
BMP/OMMPs include a program of periodic sampling of soil, pore water, and
groundwater. The samples are analyzed for range-related analytes including
select metals that are commonly used in ammunition, tungsten, and the
propellant nitroglycerine. Soil samples are also collected and analyzed for pH
which is an important parameter for determining the mobility of certain metals in
the environment. The goal of this monitoring program is to determine when
routine maintenance activities are needed to promote range sustainability and
protect the environment.

This report summarizes the sampling program that was conducted by the
MAARNG in 2010 as prescribed in the respective BMP/OMMPs for J, K, and T
Ranges.

2.0 RANGE USE SUMMARY

J Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the Impact Area Groundwater Study Program
(IAGWSP) and the Final Juliet (J) Range Soil and Groundwater Investigation
Report was completed in September 2008. Levels of nitroglycerine and lead that
indicated deposition from range use were detected in soil. However, these
analytes were not detected in groundwater. The MAARNG decided to remove
surface soils from the range and regrade it in 2008 and a STAPP bullet collection
system was installed. An area behind the berm on the range was excavated in
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2010 to remove lead projectiles from the range. That soil was moved to Former
D range for sifting. The range floor was completely re-graded and reconstructed
to improve drainage in 2010 (see photo Figure 2). Three pan lysimeters were
installed on the range in 2010 to monitor pore water percolating through the soil.
The pilot test period commenced on J Range in 2009. This report summarizes
the first round of operational samples collected under the BMP/OMMP.
Approximately 40,600 bullets were fired into the STAPP system on the range
from 2009 to 2010.

K Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Final Kilo (K) Range Soil
and Groundwater Investigation Report was completed in September 2008.
Levels of nitroglycerine and lead that indicated deposition from range use were
detected in soil. However, these analytes were not detected in groundwater.
The MAARNG regraded the range and installed a STAPP bullet collection
system in 2008. An area behind the former berm on the range was excavated to
remove lead projectiles from the range in 2010. That soil was moved to Former
D range for sifting. The range floor was completely re-graded and reconstructed
to improve drainage in 2010 (see photo Figure 2). Three pan lysimeters were
installed on the range in 2010 to monitor pore water percolating through the soil.
The pilot test period commenced on K Range in 2009. This report summarizes
the first round of operational samples collected under the BMP/OMMP.
Approximately 90,000 bullets were fired into the STAPP system on the range
from 2009 to 2010.

T Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Draft Final T Range Soil
and Groundwater Investigation Report was completed by the IAGWSP in June
2007. Levels of nitroglycerine and lead were detected in soil that indicated
deposition from range use. However, these analytes were not detected in
groundwater. The MAARNG re-graded surface soils from the mounded firing line
to the 25 meter firing line (see photo Figure 3), in effect raising the 25-meter firing
line and improving the angle of fire into the STAPP system. The area between
the firing line and the new berm were not excavated or regraded. The STAPP
bullet collection system was installed in 2006. Several suction lysimeters were
installed in 2007 to monitor pore water percolating through the soil for tungsten.
These were removed after sampling in 2010 because of concerns with the quality
and representativeness of the samples. Three pan lysimeters were installed on
the range in 2010. The pilot test period commenced in 2008. Operational
samples were first under the BMP/OMMP in 2008. Approximately 254,000
bullets have been fired on the range since the commencement of the pilot test.

3.0 BMP/OMMP MONITORING REQUIREMENTS

3.1 Surface Soil
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The soil sampling at J, K, and T Ranges includes multi-increment sampling (MIS)
from 0 to 3 inches depth from 6 sample areas on each range (see Attachment 1,
Figures 1, 2, and 3). The sample areas are laid out in strips across the width of
the ranges from the firing lines to the backstop berms so that the impact of
deposition at the firing lines, the target areas, and the areas in between could be
separately quantified.

Soil samples were collected from all three ranges in August through September
2010. The specific sample collection protocol is described in the attached “Small
Arms Range Sampling and Analysis Data Report” (Attachment 1) prepared by
Tetra Tech EC, the Mass Guard's contractor who completed the sampling. Sail
samples were analyzed for antimony, copper, lead, zinc, tungsten, and
nitroglycerine.

Soil samples were also collected and analyzed for pH at all three ranges.

3.2 Pore Water

Pore water samples were collected from pan lysimeters installed on J, K, and T
Ranges (see Attachment 1, Figures 1, 2, and 3). All pan lysimeters are installed
approximately 2 feet below the ground surface. At T Range, several previously
installed suction lysimeters were also sampled and then removed from the site.
All pore water samples were analyzed for antimony, copper, lead, tungsten, and
nitroglycerine.

3.3 Groundwater

In March 2010, the IAGWSP completed its groundwater monitoring program at J
and K Ranges with a final sampling event and turned over all further sampling to
the operational monitoring program conducted by the MAARNG under the
BMP/OMMPs. The IAGWSP's March 2010 groundwater samples were analyzed
for an extended suite of contaminants that included approximately 12 metals
including antimony, copper, and lead, as well as tungsten, explosives (including
nitroglycerine), and semi-volatile organic compounds (which also includes
nitroglycerine). The March 2010 samples also serve the purpose of operational
monitoring under the BMP/OMMPs for J and K range. In the future, all
groundwater sampling at J and K Ranges will be completed by the MAARNG as
specified in the BMP/OMMP.  Well locations are shown on Attachment 1,
Figures 1 and 2.

At T Range, well MW-467S was placed downgradient of the firing line for the
MAARNG in 2006 in order to conduct operational monitoring for impacts from
range use under the BMP/OMMP. MW-489S was installed by the IAGWSP in
2007 to investigate impacts of tungsten use on the former extent of T Range
down range from the STAPP system. All T Range groundwater samples
collected through 2008 were collected by the IAGWSP regardless of the purpose
of the well. After that time, sampling was turned over to the MAARNG to be
completed under the T Range BMP/OMMP. Samples were collected in March

3
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2010 for the MAARNG (Table 1). In October 2010, the wells were sampled again
by the MAARNG. March 2010 groundwater samples from T Range were
analyzed for an extended list of metals, tungsten, and explosives. October 2010
groundwater samples were analyzed for a limited suite of analytes including
range-related metals, tungsten, and nitroglycerine (Attachment 1) as per the
BMP/OMMP. In the future, all groundwater sampling at T Range will be
completed by the MAARNG as specified in the BMP/OMMP. Well locationson T
Range are shown on Figure 1.

4.0 SUMMARY OF LABORATORY RESULTS

Laboratory data from the analyses of soil, pore water, and groundwater samples
collected at the three ranges during this reporting period are summarized in
tables included in the Small Arms Ranges Sampling and Analysis Data Report
prepared by TetraTech EC which is provided as Attachment 1. Also, historical
groundwater data for the range-related metals (lead, antimony, and copper)
collected before October 2010 are summarized in Table 1.

6.0 COMPARISON TO BMP/OMMP ACTION LEVELS

The BMP/OMMPs for the respective ranges list interim action levels for soil, pore
water, and groundwater that trigger responses at different concentrations. Action
levels have been assigned for lead, antimony, and nitroglycerine in soil, pore
water, and groundwater. Action levels for copper have also been assigned for
pore water and groundwater (but not for soil). The action levels for soil, pore
water, and groundwater are summarized on Figure 4.

Exceedence of Level 1 interim action levels trigger resampling and analysis to
confirm detection. Exceedence of Level 2 interim action levels triggers focused
reassessment to evaluate the cause of the elevated concentrations and assess
potential hazards. Maintenance actions resulting from exceedence of Level 2
triggers may include soil removal.

There are three interim action levels for pore water. Exceedence of Level 1
action levels triggers resampling and analysis to confirm the detection.
Exceedence of Level 2 action levels triggers "focused reassessment” which can
include resampling and possibly range maintenance. Exceedence of Level 3
triggers range maintenance which can include soil removal and resampling.

There are three interim action levels for groundwater. Exceedence of Level 1
action levels ftriggers resampling and analysis to confirm the detection.
Exceedence of Level 2 action levels triggers “focused reassessment” which can
include resampling and possibly range maintenance. Exceedence of Level 3 can
trigger a “cease fire” at the range, assessment of the pollution prevention
program, and possibly remediation of the range.

As described in the BMP/OMMPs, the interim action levels are subject to change
after the initial year of range operation. At all three ranges that initial year has

4
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passed, however, since the ranges continue to operate under pilot test program,
the interim action levels have not yet been modified. The recent soil, pore water,
and groundwater sampling results, along with recent documents related to the
environmental mobility of the range contaminants, will help to determine
appropriate future BMPs including action levels.

5.1 Soll

There were no exceedences of any interim action levels for soil at J Range.
Figure 5 shows the sampling areas on the range and tables summarizing the
detected concentrations of lead and nitroglycerine.

At K Range, the Level 1 interim action level for nitroglycerine was exceeded in
one of three replicate samples collected from Area 1, however, the average
concentration of the three replicates was below the Level 1 interim action level.
Figure 6 shows the sampling areas on the range and tables summarizing the
detected concentrations of lead and nitroglycerine.

A T Range the Level 1 interim action level for nitroglycerine in soil was exceeded
at sample locations 1A, 1B, 1C, 1D, and 1E. The Level 2 interim action level was
also exceeded at locations 1A, 1C, 1D, and 1E. Figure 7 shows the sampling
areas on the range and tables summarizing the detected concentrations of lead
and nitroglycerine.

Soil samples were also collected from all three ranges and measured for pH
using a field instrument. The results are presented in Attachment 1. Average pH
levels at J, K, and T Ranges were 5.65, 5.74, and 5.37 respectively. These
values are all below the ideal range of 6.5 to 8.5. The application of lime can be
used to raise the pH to desired levels.

5.2 Pore Water

No interim action levels were exceeded in the lysimeters at J Range.
No interim action levels were exceeded in the lysimeters at K Range.

Concentrations of antimony and copper in the suction lysimeters at T Range
exceeded Level 1 interim action levels. However, those lysimeters are
suspected of being prone to metals contamination and the results are therefore
suspected of being not representative of actual conditions. Those lysimeters
were removed from the site with the approval of the EPA and EMC shortly after
sampling and replaced with three pan lysimeters. No interim action levels were
exceeded in the pan lysimeters at T Range. The analytical reporting level for
nitroglycerine in samples from the pan lysimeters was elevated above the
concentration of the interim action levels due to analytical interferences in the
samples. Future analysis of lysimeter samples for nitroglycerine should be done

5
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with a method that is more selective for nitroglycerine to eliminate the
interference.

5.3 Groundwater

At J Range, barium, copper, iron, and zinc were detected at low levels commonly
seen in MMR groundwater (Table 1). No tungsten, no explosives, and no
SVOCs were detected. There were no exceedences of any interim action levels.

At K Range, barium and zinc were detected at low levels commonly seen in
MMR groundwater (Table 1). No tungsten, no explosives, and no SVOCs were
detected. There were no exceedences of any interim action levels.

At T Range, several metals were detected in the March 2010 samples from MW-
467S and MW-4898S (Table 1). Note that these samples were not filtered in the
field as they were collected and therefore contain some sediment. The lead
concentration in well MW-467S exceeded the Level 1 interim action level in
March 2010. However, no lead was detected in the October 2010 sample
collected from MW-467S by the MAARNG (Attachment 1). Those samples were
also unfiltered. None of the analytes (lead, antimony, copper, tungsten, and
nitroglycerine) were detected in MW-467S or MW-489S during the October
sampling round (Attachment 1, Table 7).

6.0 COMPARISON WITH PREVIOUS SAMPLING RESULTS

6.1 Soil

The October 2010 soil sampling on J and K Ranges was the first sample
collection since reconstruction of the ranges. Therefore, comparison to any
previous sampling events on those ranges would not be meaningful.

At T Range, soil samples were collected by the same protocol in 2008 and 2010.
The following is a brief comparison of nitroglycerine and lead concentrations as
these are the two primary analytes of interest.

In 2008, only one sample area at T Range had a detectable concentration of
nitroglycerine (2,700 ppb). In 2010, elevated concentrations of nitroglycerine
were detected in every sample area.

Lead concentrations in sample Area 1A and Area 1B (identified as Area 1 and
Area 2 in the 2008 sample results) were considerably lower in 2010 than those
detected in 2008. At Area 1C (identified as Area 3 in the 2008 results),
concentrations were similar and this area had the poorest correlation between
replicates during both sampling events with one replicate having a considerably

6
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higher lead concentration both times. Lead concentrations in Area 1D and Area
1E (identified as Area 4 and Area 5 in 2008) were similar in the two sampling
events. In Area 2A at the foot of the STAPP system (identified as Area 6 in
2008), lead concentrations increased slightly from approximately 5.5 ppm to 20
ppm (both values are averages of mulliple sample replicates from the sample
area). Note that 20 ppm is typical of background lead concentrations in surface
soils throughout the region.

6.2 Pore Water

The October 2010 sampling of pan lysimeters on J, K, and T Ranges was the
first sampling event for this new equipment. Therefore comparison to previous
results is not possible. Comparison between pan and suction lysimeters would
not be meaningful given that they are different technologies and placed at
different locations and different depths.

6.3 Groundwater

At J Range, copper is the only range-related metal analyte detected in
groundwater in 2010. It was estimated at 3.6 ppb (J flagged value). It was not
detected at any concentration in previous sampling events.

At K Range, no range-related contaminants were detected in either of the
groundwater wells.

At T Range, samples were collected from MW-467S and MW-489S in 2008. The
samples were analyzed for copper, lead, zinc, antimony, tungsten and
nitroglycerine. None of these analytes were detected in either well. This makes
the one-time detection of lead and several other metals in well MW-467S during
the March 2010 sampling appear to be an outlier, most likely due to sediment in
the unfiltered sample. Note that lead was also not detected in the October 2010
sample from this well.

7.0 FURTHER ACTION

Samples of soil, pore water, and groundwater will be collected again in June
2011 from the three ranges as requested by EPA. The results of that sampling
event will be used to determine if follow-on actions are needed at the ranges.
Those results, along with the previous monitoring events, will help to determine
what sampling is appropriate for future sampling events after the pilot period has
ended. Several changes are recommended for the June sampling:

» |t is recommended that tungsten be removed from the list of analytes for
soil because tungsten has not been used on the ranges since 2006 and
there are no interim action levels specified for tungsten in the
BMP/OMMPs.
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+ |t is recommended that nitroglycerine be removed from the list of analytes
for soil because studies have shown that it is encapsulated within
propellant fibers and is not mobile.

« |f nitroglycerine is removed from the suite of analytes, as recommended in
the previous bullet, there will no longer be a need to collect separate sets
of ground and unground samples from each sample area. Metals and
tungsten analyses can be completed with unground samples. |If
nitroglycerine is retained as a soil analyte, it is recommended that the
metals analyses be conducted on a portion of the ground samples so that
a duplicate set of unground samples need not be collected.

= The suction lysimeters that were removed from T range will be deleted
from the sampling program. They have been replaced with pan
lysimeters.

s |t is recommended that monitoring well MW-489S on T Range be deleted
because it is too far down range to monitor for potential impacts from
ongoing range operation.

« All pore water and groundwater samples for metals will be filtered as they
are collected in the field to remove sediment to help insure that the
analyses are not impacted by sediments.

« Pore water and groundwater samples will be analyzed for nitroglycerine
using a laboratory method capable of achieving reporting levels lower than
the Interim Action Levels (3.2 ppb in pore water and 1.6 ppb in
groundwater). Method 8332 is tentatively proposed.

A report summarizing the June 2011 sampling will be prepared and submitted by
the end of August 2011.
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Figure 2
J and K Ranges Under Reconstruction, 2010
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Figure 3
T Range Re-grading, 2007
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Figure 4
BMP/OMMP Interim Action Level Criteria

Table 4-1. Interim Surface Soil Action Levels
Level1 Level 2
Analyte Focused Reassessment’
Lead
Antimomny
Niroghycenn =He
Tdotes: mz/kz= nullizrams per kilograms

1. Pesults exceeding Level 1 will be validated through reszmpling and analysis.
1. The purpose of the Focuzed Peassessment will be to evalnate the <
be reviewed with stakebolders and mav result in modificadon of the Concepmal Site Model
werifies sampling resn IAMG will coordinare with the EMC, EPA and sDEP o identify appropriste
maimntenance actions (e.g., soil removal). Actions mav include temporary suspension of the use of the ranes.

Table 4-2. Interim Soil-Pore Water Action Levels

Level 1 Level 2
Sampling and Validation' Focused Reassessment’

10uzgL 15ugL

B6Tusl T300uzL

40uzgT §.0ugl

32ugl 48ugl

ug/L+micregrams per liter

1. Faesmulrs exceeding Level 1 will be validared through reszmpling and analysis.

2. FocusdF will inclade ing and validation of results and an evaluation of the cause or

on znd review of the resultz with stakeholders. Possible medification of the Concepmal Site

ollow-on action could result.
identify sppropriste mainferance actons | dust contm |

3. Fange Mainrenance may inchude soil removal, resampling, or temporary suspension of firing on the ranga.
The range will be reconstrucred once faveorable results from the post excavaton sampling are recaived  Soidl
removal may wot be raquired if 2 removal action kas already beer condwcred based on sodl monitoring

resulis.
Table 4-3. Interim Groundwater Action Levels
Level 3

Level 1 Cease Fire and
Analyte Focused Reassessment’ Maintenance Acti
Tead T5uzl
Coppar 1300 ugL
Antimony 6.0 ngL
Witroglycerin 48ugl

Hotes:

1. Fesulrs exceeding Level 1 will be validated throngh resampling and analysis.

1. Focusad Feassessment will inchide resanipling and validation of results and an evaluaton of the cause and
review of the results with stakeholdars. Posszible modification of the Conceptual Site Model and follow-on
action could result.

3. Groundwatsr concentratons at or above Leval 2 concentrations requirs siificant actions including cease
fire at the range, a complete reassessment of the polluten prevention program and follow-on assessment and
poszible remediation.
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Figure /

Lead and Nitroglycerine Concentrations
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1.0 FIELD ACTIVITIES SUMMARY

Field activities were initiated on August 19, 2010 in accordance with the Small Arms Ranges
(SAR) Sampling and Analysis Revised Statement of Work and agreements from the SAR Field
Work Kickoff Meeting held August 18, 2010. Efforts were made to conduct field activities in
accordance with the Operations, Maintenance, and Monitoring Plans from Tango Range, Juliet
Range, and Kilo Range with only minor modification. Delays in collecting all of the samples were
due to waiting for appreciable rainfall events in order to collect required volumes of lysimeter
pore water. All analytical samples were analyzed by Test America, Inc., Burlington, Vermont.
Results from the sample events are located in data tables organized by Range in Appendix A.

1.1 Juliet Range

Multi-increment soil (MIS) samples were collected from six equal-sized grids identified as JR-1
through JR-6 and shown in Figure 1. Each of these MIS samples consisted of soil from 100 grab
points, at a depth of 0 to 3 inches below ground surface (bgs).

A regular MIS sample was collected from areas JR-1 through JR-5, homogenized, and divided
for analysis via two separate preparation/grinding protocols. A ground sample was analyzed for
lead, copper, zinc, and antimony via Method 3050b/6010b, tungsten via Method 6020, and
nitroglycerin via Method 8330b. The unground sample was analyzed for lead, copper, zinc, and
antimony via Method 3050b/6010b, and tungsten via Method 6020. Two additional replicate
samples were collected from grids JR-1, JR-3, and JR-5, ground in a puck mill, and analyzed for
lead, copper, zinc, and antimony via Method 3050b/6010b, tungsten via Method 6020, and
nitroglycerin via Method 8330b.

At grid JR-6, a regular MIS sample was collected, homogenized, and divided for analysis. The
laboratory ground sample was analyzed for lead, copper, zinc, and antimony via Method
3050b/6010b, and tungsten via Method 6020. The unground sample was analyzed for lead,
copper, zinc, and antimony via Method 3050b/6010b, and tungsten via Method 6020.
Nitroglycerin was not analyzed for grid JR-6 samples.

Three new pan lysimeters (LYJRO1, LYJRO02 and LYJRO3) were installed on September 21 and
24, 2010, and pore water was sampled on October 8 and 18, 2010, following appreciable rain
events and analyzed for lead, copper, and antimony via Method 3050b/6010b, tungsten via
Method 6020, and nitroglycerin via Method 8330b. A duplicate sample was collected from
lysimeter LYJRO1. These lysimeters were installed at pre-positioned locations on the range floor
at a pan depth of 2 feet below grade. Figure 1 shows locations of the new pan lysimeters.

Composite soil volumes were collected and screened for pH values using a Spectrum pH
SoilStik. Composite soil volumes were taken from nine nodes each in front of the firing line at
0 to 1 inch bgs and at 5 to 6 inches bgs; and from nine nodes each at the toe of the STAPP
berm from 0 to 1 inch bgs and from 5 to 6 inches bgs. Readings of pH from composites at these
depths and locations were as follows:

Firing Line from O to 1 inch bgs: 5.76

Firing Line from 5 to 6 inches bgs: 6.07

Toe of STAPP berm from O to 1 inch bgs: 5.46
Toe of STAPP berm from 5 to 6 inches bgs: 5.31

1 2011-0-JV05-0001
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1.2 Kilo Range

MIS samples were collected from six equal-sized grids identified as KR-1 through KR-6 and
shown in Figure 2. These MIS samples consisted of soil from 100 grab points, at a depth of O to
3 inches bgs.

A regular MIS sample was collected from areas KR-1 through KR-5, homogenized, and divided
for analysis. The laboratory ground sample was analyzed for lead, copper, zinc, and antimony
via Method 3050b/6010b, tungsten via Method 6020, and nitroglycerin via Method 8330b. The
unground sample was analyzed for lead, copper, zinc, and antimony via Method 3050b/6010b,
and tungsten via Method 6020. Two additional replicate samples were collected from grids
KR-1, KR-3, and KR-5 each, ground in a puck mill, and analyzed for lead, copper, zinc, and
antimony via Method 3050b/6010b, tungsten via Method 6020, and nitroglycerin via
Method 8330b.

At grid KR-6, a regular MIS sample was collected, homogenized, and divided for analysis via
two separate preparation/grinding protocols. The laboratory ground sample was analyzed for
lead, copper, zinc, and antimony via Method 3050b/6010b, and tungsten via Method 6020. The
unground sample was analyzed for lead, copper, zinc, and antimony via Method 3050b/6010b,
and tungsten via Method 6020. Nitroglycerin was not analyzed for grid KR-6 samples.

Four new pan lysimeters (LYKRO1, LYKRO2, LYKRO3, and LYKRO4) were installed on
September 24 and 28, 2010. These new lysimeters were sampled on October 8 and 18, 2010,
and analyzed for lead, copper, and antimony via Method 3050b/6010b, tungsten via Method
6020, and nitroglycerin via Method 8330b. These lysimeters were installed at pre-positioned
locations on the range floor at a pan depth of 2 feet below grade. Figure 2 shows locations of
the new pan lysimeters.

Composite soil volumes were collected and screened for pH values using a Spectrum pH
SoilStik. Composite soil volume was taken from nine nodes each in front of the firing line at
0 to 1 inch bgs and at 5 to 6 inches bgs; and from nine nodes each at the toe of the STAPP
berm from 0 to 1 inch bgs and from 5 to 6 inches bgs. Readings of pH from composites at these
depths and locations were as follows:

Firing Line from O to 1 inch bgs: 5.05

Firing Line from 5 to 6 inches bgs: 4.91

Toe of STAPP berm from O to 1 inch bgs: 6.42
Toe of STAPP berm from 5 to 6 inches bgs: 6.58

1.3 Tango Range

Tango Range field activities commenced with the collection of samples from nine existing
tension lysimeters located on the range. Lysimeters were initially purged of any stagnant water
and vacuums were set for optimal water yield. Pore water from each lysimeter was accumulated
and maintained from purge events on August 24 and 26, 2010, until sufficient volume was
obtained for analysis. Pore water from each lysimeter was analyzed for lead, copper, and
antimony via Method 3050b/6010b, tungsten via Method 6020, and nitroglycerin via Method
8330b. Existing lysimeter names and depths were as follows:
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LYTRFL10 at 4 feet bgs
LYTRFLO7 at 4 feet bgs
LYTRFLO4 at 4 feet bgs
LYTRO4 at 5 feet bgs
LYTRO7 at S feet bgs
LYTRO7A at 5 feet bgs
LYTRO7B at 3.5 feet bgs
LYTRO7C at 8 feet bgs
LYTR10 at 5 feet bgs

These nine lysimeters were abandoned following this sample event. Abandonment consisted of
removal of PVC risers and permeable membrane at depth. Boreholes were backfiled as
necessary with clean drill cuttings.

Three new pan lysimeters (LYTR11, LYTR12 and LYTR13) were installed on September 23 and
27, 2010. These new lysimeters were sampled on October 8 and 18, 2010, and analyzed for
lead, copper, and antimony via Method 3050b/6010b, tungsten via Method 6020, and
nitroglycerin via Method 8330b. These lysimeters were installed at pre-positioned locations on
the range floor at a pan depth of 2 feet below grade. Figure 3 shows locations of the new pan
lysimeters and the abandoned tension lysimeters.

MIS samples were collected from five equal-sized grids identified as TR-1A through TR-1E and
shown in Figure 3. Each of these MIS samples consisted of soil from 100 grab points. All
samples were collected from a depth of 0 to 3 inches bgs each. A sixth MIS sample was
collected from Area 2 (grid TR-2A) between the target line and STAPP berm. This sixth sample
was collected in the same manner as the previous five samples.

A regular MIS sample was collected from areas TR-1A, TR-1B, TR-1C, TR-1D, and TR-1E,
homogenized, and divided for analysis with separate grinding protocol. The laboratory ground
sample was analyzed for lead, copper, zinc, and antimony via Method 3050b/6010b, tungsten
via Method 6020, and nitroglycerin via Method 8330b. The unground sample was analyzed for
lead, copper, zinc, and antimony via Method 3050b/6010b, and tungsten via Method 6020. Two
additional replicate samples were collected from each of these grids, ground in a puck mill, and
analyzed for lead, copper, zinc, and antimony via Method 3050b/6010b, tungsten via Method
6020, and nitroglycerin via Method 8330b.

At Area 2, a regular MIS sample was collected from grid TR-2A, consisting of 100 grab points,
at O to 3 inches bgs. This sample was homogenized and divided for analysis with separate
grinding protocol. The laboratory ground sample was analyzed for lead, copper, zinc, and
antimony via Method 3050b/6010b, and tungsten via Method 6020. The unground sample was
analyzed for lead, copper, zinc, and antimony via Method 3050b/6010b, and tungsten via
Method 6020. No replicates were collected from Area 2.

Groundwater samples were collected from wells MW-467S (located in the T Range parking lot)
and MW-489S5 (located southwest of the STAPP berm). Samples were collected with a
dedicated bladder pump in accordance with EPA Region 1 Low-Flow procedures and analyzed
for lead, copper, zinc, and antimony via Method 3050b/6010b, tungsten via Method 6020, and
nitroglycerin via Method 8330b.
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Composite soil volumes were collected and screened for pH values using a Spectrum pH
ScilStik. A composite soil volume was taken from nine nodes each in front of the firing line at
0 to 1 inch bgs and at 5 to 6 inches bgs; and from nine nodes each at the toe of the STAPP
berm from O to 1 inch bgs and from 5 to 6 inches bgs. Readings of pH from composites at these
depths and locations were as follows:

Firing Line from 0 to 1 inch bgs: 5.54

Firing Line from 5 to 6 inches bgs: 5.71

Toe of STAPP berm from O to 1 inch bgs: 5.28
Toe of STAPP berm from 5 to 6 inches bgs: 4.93
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Table 1

J Range Validated Soil Data
AFIID ot::i:;::n LOC_ID | SamplelD |Sample Date| Analysi Analyt Units IVDI..:I RL? Resulil Qualifiers®
MMR |J RANGE AREA 1 SSJRNGDD1 |JR10003GA 9/2/2010  |SWE0108  |Antimony MGIKG| 0.16 3| 0.55)J
MMR |J RANGE AREA 1 |SSJRNGDD'I JR10003GA 9/2/2010 |SWE010B [Copper MGIKG 0.1] 1.2] 13.4]
MMR |J RANGE AREA 1 |ssm~eom JRT0003GA | 07212010 _|5We0108_|Lead MGKG[ 0 17] 0aol 27 2|
MMR |J RANGE AREA 1 SSJRNGDD1 |JR10003GA 9272010 |SWeDM0B |Zinc MG/KG| 0.046] 0.99] 328
MMR |J RANGE AREA 1 SSJRNGODT1 |JR10003GA 9272010 |SWe020 Tungsten MG/KG]| 0.011] 0.099| ND  JuJ
MMR |J RANGE AREA 1 SSJRNGDD1 |JR100D3GA 9272010 |SWB330 Nitroghycerin UGIKG 5431 1980 3’2’?(_1’
MMR |J RANGE AREA 1 SSJRNGDD1 |JR10003GE 91272010 !S\MSDTOB Antimony MGKG| 0O TEI 3 0.16]J
MMR |J RANGE AREA 1 SSJRNGDO1 |JR10003GEB 9/22010  |SWE0108 [Copper MGIKG 0.1 1.2] 12.2]
M J RANGE AREA 1 SSJRNGOD1 |JR100D3GE 9/2/2010 |SW6D10B |Lead MGIKG| 0.17 05| 38.8
MMR |J RANGE AREA 1 I‘SSJ_RNeom JRT0003GE | 9272010 |SWe0108 |Zinc MGIKG| 0.047] 099 314
[MMR _|J RANGE AREA1__|SSJRNGODT |JR10003GB | _9/2/2010 _|SWB020__[Tungsten MGIKG | 0.011] 0.095] 032
MMR |J RANGE AREA 1 G001 |JR10003GB 9272010 |SWB330 Nitroghycerin UGKG 54@| 2000 4610
MMR |J RANGE AREA 1 GO0 |JR10D03GC | 9/2/2010 _|SWe0108_|Antimony MGIKG| 06| 3] 0.8
MMR |J RANGE AREA 1 SSJRNGD01 |JR10003GC 9/2/2010  |SWE010B [Copper MGIKG 0.1 1.2] 15.1'
MMR |JRANGE AREA1__|SSJRNGOO1 |JRT0003GC | 9/2/2010 _|SW60108_[Lead WGIKG| 0.18] 05 165
MMR |J RANGE AREA 1 SSJRNGD01 |JR10003GC 9/2/2010 |SWe0M0B |Zinc MGIKG| 0.047] 1 35.4
MMR |J RANGE AREA 1 SSJRNGDOD1 |JR10003GC 9/2/2010 |SwWe020 Tungsten MG/KG]| 0.012 0.1 0,13
MMR |J RANGE AREA 1 IEJRNGOM JR10003GC 9272010  |SWB330 Nitroghycerin UGKG 248] 19890 1520]J
MMR |J RANGE AREA 1 SSJRNGD01 |JR10003UA 9/2/2010  |SWS0108  [Artimony MGKG| 0.16 29 MND U
MMR |J RANGE AREA 1 |SSJRNGDOT |JR10003UA | 97272010 |SW60108_|Copper MGIKG| 04| 12 B
MMR |J RANGE AREA 1 SSJRNGD01 |JR10003UA 9/2/2010 |SW6010B |Lead MG/KG| 0.17] 0.49) 32.4
MMR |J RANGE AREA 1__|SSJRNGOO1 |JR10003UA | 9/2/2010 _|SWe0108 _|Zino MGIKG 0.04e‘|__|u.93 27.8|
MMR |J RANGE AREA 1 |SSJRNGDOT |JR10003UA | 9/2/2010 |SW6020__|Tungsten MGIKG| 0.011] 0.098] WD __|U
MMR |J RANGE AREA 2 SSJRNGD0Z2 |JR20003GA 9/2/2010  |SWE010B  [Antimony MGKG| 0.16 3 0.541J
MMR |J RANGE AREA Z _|55JRNGD0Z |JR2Z0003GA | 91212010 |SWo010B |Copper MGIKG| 01| 12 7
MMR |J RANGE AREA 2 SSJRNGDDZ2 |JR20003GA 9/2/2010 |SWe010B |Lead MGKG]| 0.17 0.5 45.5
MMR |J RANGE AREA 2__|SSJRNGOD2 |JR20003GA | 9/2/2010_|SWe0108_|Zino MGIKG| 0.047] 0.99] 243
MMR |J RANGE AREA 2 ISSJRI\GOOZ JRZ0003GA 922010 |SwWe020 Tungsten MG/KG| 0.011] 0.095| MND ]
MMR |J RANGE AREA 2 SSJRNGDDZ2 |JR20003GA 922010 |SWB330 Nitroghycerin UGKG 540 1960 MND UJ
MMR |J RANGE AREA 2 |SSJRNGD0Z |JRZ0003UA | 97272010 |SWB0108_|Antimony MGIKG| 048] 3] 033
MMR |J RANGE AREA 2 ]SSJRI\GDOQ JR20003UA 9/2/2010  [SWeE010B |Copper MGIKG 01 I 1.2 [ EI
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Table 1
J Range Validated Soil Data
AFIID ot::i:;::n Loc_Ip | sampleiD ple Date| Analysi Analyt Units | MoL' RL’_I Result | Qualifiers®
MMR |J RANGE AREA 2 SSJRNGDDZ |JR20003UA 922010 |SWE010B |Lead MGKG| 017 0.5 521
MMR |J RANGE AREA 2 |SSJRNC1‘002 JR20003UA 9/2/2010 |SWeM0B |Zinc MGKG| 0.047] 0.99] 2B8.3
MMR |J RANGE AREA 2 |SSJRN<3002 JR20003UA | 9/2/2010 |SWe020 _|Tungsten MG/KG | 0.011] 0.099 01
MMR |J-RANGE-AREA-3 |SSJRNGO03 [JR30003GA 9/13/2010 |SW6E010B |Antimony MGIKG| 0.16] 3 1.11J
MMR |J-RANGE-AREA-3 |SSJRNGDO3 |JR3D003GA 9/13/2010 |SWE010B |Copper MGIKG 0.1 1.2] 6.3
MMR |J-RANGE-AREA-3  |SSJRNGO03 |JR30D03GA 9/13/2010 |SWE010B |Lead MGIKG| 0.17 B 159
MMR |J-RANGE-AREA-3 |SSJRNGD03 [JR30003GA 9/13/2010 !S\MSDT 0B |Zinc MG/KG| 0.047 1 21.4
MMR |J-RANGE-AREA-3 |SSJRNGDO3 |[JR30003GA 9/13/2010  |SWe020 Tungsten MGHKG| 0.011 0.1 ND 8]
M J-RANGE-AREA-3  |SSJRNGDD3 |JR30003GA 8/13/2010 [SWB330 Nitroghycerin UGKG 553] 2010 2850
MMR |J-RANGE-AREA3 _[SSJRNGD03 |JR30003GB | 9/13/2070 |SWB0108 _[Antimony MGIKG| 0.17] 3] WD _|U
[MMR |J-RANGE-AREA-3 _|SSJRNGOD3 |JR30003GB | 9/13/2010 |SW60108_|Copper MGIKG| 011 13 113
MMR |J-RANGE-AREA-3 G003 |JR30D00D3GB 9/13/2010 |SWE010B |Lead MGIKG D.1§I 0.51 54.4
MMR |J-RANGE-AREAS G003 |JR30003GE | 9/13/2010 |SWe0108_|Zinc MGIKG| D.047| 1 K]
MMR |J-RANGE-AREA-3 |SSJRNGD03 |JR3D003GE 9/13/2010 [SW6020 Tungsten MG/KG| 0.012 0.1 MND U
WMMR _|J-RANGE-AREAD _|SSJRNGD03 |JR30003GB | 9/13/2010_|SW8330__|Nitroglycerin UGKG 554 2030] _ND__|UJ
MMR |J-RANGE-AREA-3 |SSJRNG003 [JR30D003GC 9/M13/2010 |SWE010B  |Antimony MGKG| 0.16 3 0.1EIJ
MMR |J-RANGE-AREA-3 |SSJRNGDO3 |JR3D00D3GC 9/13/2010 |SWE010B |Copper MGIKG 0.1 1.2] 7.5
MMR |J-RANGE-AREA-3 |SSJRNGO03 [JR30003GC 9/13/2010 |SWE010B |Lead MG/KG| 0.17 05| 54.Gj
MMR |J-RANGE-AREA-3 |SSJRNGD03 [JR30003GC 9/13/2010 [SWE010B |Zinc MG/KG| 0.047] 0.99] 21.5
MMR |J-RANGE-AREA3 |SSJRNGDO3 |JR30003GC | GM3/2010 |SWB020 _|Tungsten MG/KG| 0.011] 0.093] 017
MMR |J-RANGE-AREA-3 |SSJRNGD03 |JR30003GC 9/13/2010 [SwWB330 Nitroghycerin UGKG 550] 2000 MND U
MMR |J-RANGE-AREA-3 _[SSJRNGD03 |JR30003UA | 9/13/2070_|SWB0108_[Antimony MGIKG| 0.16] 3] _ND _|U
MMR |J-RANGE-AREA3 _|SSJRNGD03 |JR30003UA | 9/13/2070 |SW60108_|Copper MGKG]— 0] 1] 57
MMR |J-RANGE-AREA-3  |SSJRNGD03 |JR30003UA 9/13/2010 |SWE010B |Lead MGKG| 0.17 0.5 55
MMR |J-RANGE-AREA3 |S5JRNGD03 |JR30003UA | 9/13/2010 |SWe0108_|Zinc MGIKG| 0.047] 1 5.6
MMR |J-RANGE-AREA-3  |SSJRNGD03 |JR30003UA 9/13/2010 [SwWe020 Tungsten MG/KG| 0.023 0.2 MND U
MMR |J-RANGE-AREA4 _|SSJRNGD04 |JRA0003GA | ©/13/2070 |SWB0108_|Antimony MGIKG| 0.18] 3] _ND_|U
MMR |J-RANGE-AREA-4 ISSJRI\GOO-‘J- JRADD03GA 9M13/2010 |SWE010B |Copper MGIKG 0.1 1.2] 7.3
MMR |J-RANGE-AREA-4  |SSJRNGD04 |JR40003GA 9/13/2010 |SWE010B |Lead MGKG]| 0.17 0.5 41
MMR |J-RANGE-AREA4__|SSJRNGD04 |JR40003GA | 9/13/2010 |SWe010B_|Zinc MGIKG| 0.047] 1 3.4
MMR |J-RANGE-AREA-4 ]SSJRI\GD(M JRAOD0D3GA 9/13/2010 [SWe020 Fungsten MG/KG | 0023 0.2 MND U
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Table 1
J Range Validated Soil Data

AFIID ot::i:;::n LOC_ID | SamplelD |Sample Date| Analysi Analyt Units |MDL'| RL? | Result |Qualifiers®
MMR |J-RANGE-AREA-4 |SSJRNGOD4 |JR40003GA 8/13/2010 [SW8330 Nitroghycerin UGKG 536 1950 26501J
MMR |J-RANGE-AREA-4 |SS-J RNGDD4 |JR40003UA 9/13/2010 |SWE010B  |Antimany MGKG]| 0.18 3 ND U
MMR |J-RANGE-AREAA |ssm~eon4 JRADO03UA | 5/13/2010 |SWe010B_|Copper MGIKG| 04| 12 54
MMR |J-RANGE-AREA-4 |SSJRNG004 |JR40003UA 9/13/2010 [SWE010B |Lead MGKG] 017 0.5' 45.6'
MMR |J-RANGE-AREA-4 |SSJRNGDD4 |JR40003UA 9/13/2010 [SWE010B |Zinc MG/KG| 0.047 1 24,6
MMR |J-RANGE-AREA-4 |SSJRNGO04 |JR40003UA 8/13/2010 [SWe020 Tungsten MG/KG| 0.023 0.2 MND U
MMR |J-RANGE-AREA-5 |SSJRNGD05 [JRS0003GA 9/13/2010 !S\MSDT 0B |Artimony MGKG]| 0.1 EI 3 MD 0]
MMR |J-RANGE-AREA-S |SSJRNGDOS |JRS0003GA 9/13/2010 |SWE010B |[Copper MGIKG 0.1| 1.2] 51
MMR |J-RANGE-AREA-5 |SSJRNGO0S |JRS000D3GA 8/13/2010 |SW6E010B |Lead MG/KG| 0.18 0.5 36|
MMR |J-RANGE-AREAS |SSJRNGOD5 |JRG0003GA | O/Ta/2010 |SWe0108 |Zinc MGIKG| 0047 1] 224
WMMR _|J-RANGE-AREAS |SSJRNGOD5 |JRB0003GA | 9/13/2010 |SW6020__|Tungsten MGKG[0.023 02 WD _[U
MMR |J-RANGE-AREA-5 |SSJRNGD0S |JRSD003GA 9/13/2010 [SWB330 Nitroghycerin UGKG 562 2040| 2560]J
MMR |J-RANGE-AREA5 |SSJRNGD05 |JR50003GB | S/13/2070 |SW60108_|Antimeny MGIKG| 0.16] 3] ND_|U
MMR |J-RANGE-AREA-5 |SSJRNGDOS |JRSD003GE 9/13/2010 |SWE010B |Copper MGIKG 0.1 1.2] 5.4
MMR |-RANGE-AREAS _|SSJRNGO05 |JR50003GB | 9/13/2010_|SW60108_[Lead MGIKG o.ml 05| 3a.s|
MMR |J-RANGE-AREA-5 |SSJRNGO05 [JRS0003GB 9/13/2010 |SWE010B |Zinc MG/KG| 0.047 1 226
MMR |J-RANGE-AREA-5 |SSJRNGDOS |JRSD003GE 9/13/2010 [SW8020 Tungsten MG/KG| 0.023 0.2 MND U
MMR |J-RANGE-AREA-5 |SSJRNGO0S [JRS0003GE 8/13/2010 [SWB330 Nitroghycerin UGKG 551] 2000 2470]J
MMR |J-RANGE-AREA-5 |SSJRNGD0S [JRS0003GC 9/13/2010 |SWE010B  |Antimony MGKG]| 0.17 3 MND U
MMR |J-RANGE-AREA5 |SSJRNGDO5 |JR50003GC | S/3/2010 |SW60108_|Copper MGIKG| 01| 13 95
MMR |J-RANGE-AREA-5 |SSJRNGD0S [JRSD003GC 9/13/2010 |SWE010B |Lead MGIKG| 0.18] 0.51 36
MMR | RANGE-AREAS _|SSJRNGO05 |JR50003GC | O/13/2010_|SWe0108 _|Zino MGIKG| 0047 1 2.4
MMR |J-RANGE-AREAS |SSJRNGD05 |JR50003GC | 9/13/2070 |SWB020__|Tungsten WGKG| 0023 02] WO U
MMR |J-RANGE-AREA-5 |SSJRNGDOS |JRSO003GC 9/13/2010 [SWB330 Nitroghycerin UGKG 537] 1950 MND UJ
MMR |J-RANGE-AREAS |55JRNGD05 |JR50003UA | 9/13/2010 |SWB0108_|Antimony MGIKG| 0.18] 3] ND_|U
MMR |J-RANGE-AREA-5 |SSJRNGDOS |JRS0003UA 9/13/2010 |SWE010B |Copper MGIKG 0.1 1.2] 5.4
MMR |J-RANGE-AREA®S _|SSIRNGOD5 |JRG0003UA | O/T3/2010_|SWe0108_|Lead MGIKG| 048] 05| 372
MMR |J-RANGE-AREA-5 |SSJRNGO0S |JRS0003UA 9/13/2010 |SWE010B |Zinc MGIKG 0.04?I 1 24
MMR |J-RANGE-AREA-5 |SSJRNGDOS |JRS0003UA 9/13/2010 [SW6020 Tungsten MG/KG| 0.023 0.2 MND U
MMR |J-RANGE-AREAG _|SSJRNGD06 |JRE0003GA | 911472010 |SWB0108_|Antimony MGIKG| 0.16] 3] _ND_|U
MMR |J-RANGE-AREA-6 ]SSJRI\GDOS JRE0OD03GA 9/M14/2010 |SWE010B |Copper MGIKG 0 ‘II 1.2 7.7
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Table 1
J Range Validated Soil Data
AFIID D';‘s’::z‘:i:n LOG_ID | SamplelD |Sample Date| Analysis Analyte Units | mpL’ RL‘_I ResultJQualifiers3
R [ RANGE-AREAS |SSJRNGO05 [JRG0003GA | OM4/2070 |SWeai08 |Lead WORG] 08 05 218
MR |IRANGE-AREAS |SSJRNGO06 |JRG0003GA | OA4/2010 [SWe0T0B [Zine WGIKG [ 0047 1 167
MMR |J-RANGE-AREA-6  |SSJRNG0O0S [JRE0003GA 9/14/2010 [SW6E020 Tungsten MG/KG | 0.012 0.1 0.19)
WMR [/ RANGE-AREAS |SSJRNGU06 |JRE0003UA | 9714/2010 |SWEOT0B |Amtimony WGIKG| 0.16] 28] 0.6
WMR [T RANGE-AREA®S |S5JRNGO06 |JR60003UA | S/A42010 |SWe010B |Copoer WGIKG| 0] 12 7
MR [/ RANGE-AREA®S |SSJRNGU05 |JRE00C3UA | 942010 |SWE010B |Lead WGIKG| 0.17] 0.49 P
MR |-RANGE-AREA®S |SSJRNGO06 |JRG0003UA | G/14/2010 |SWe010B |Zine WGIKG| 0.045] 0.08]  19.6
MR |/ RANGE-AREA®S |SSJRNGO0G | JRE0003UA | 9A4/2010 |SWe020 _|Tungsten WGIKG | G.011] G.0%8] 0.0

Motes:
" MDL = Method Detection Limit

ZRL= Laboratory Reporting Limit.
A Qualifiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitations identified in the
data validation. UJ = the analyte was not detected above this value and the value is estimated due to limitations identified in the data validaticn. R = value was rejected
due to major problems identified in the data validation.
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Table 2

J Range Validated Lysimeter Data

LY-JR-01 LYJRNGOO01 [LYJRD1A 10/8/2010 |SWEQ10B Antimorny UG/IL 36 60] ND U
LY-JR-01 LYJRNGOO1 [LYJRO1A 10/8/2010 |SWE010B Copper UG/L 1.4] 2‘5[ ND U
LY-JR-01 LY JRNGO01 JLYJROTA 10/8/2010 |SWE0108 Lead UGL 3.2 10] ND U
LY-JR-01 LYJRNGOO1 JLYJROTA 10/8/2010 |SWB020 Tungsten UGIL 0.3 2) o |u
LY-JR-01 LYJRNGOO1 JLYJROTA 10/8/2010 |SWB330 Nitroglycerin UGL 0.9?| 62| ND JUJ
LY-JR-01 LYJRNGO01 [LYJRO1D 10/8/2010 [SWBD10B Antimony UG/IL 36 60 ND [U
LY-JR-01 LYJRNGOO1 |LYJRO1D 10/8/2010 _[SWB010B Copper UG/IL 1.4 25| ND U
LY-JR-01 LYJRNGOO1 |LYJRO1D 10/8/2010 |SWE010B Lead UGIL 3.2 10] nND Ju
LY-JR-01 LYJRNGOO1 [LYJRO1D 10/8/2010 |SWB020 Tungsten UGIL 0.3 2l ND U
LY-JR-01 LYJRNGOO1 [LYJRO1D 10/8/2010  |SWB330 Nitroglycerin UGL 0.93] 3.8] ND U
LY-JR-03 LYJRNGOO3 |LYJRO3A 10/8/2010 |SWE010B Antimony UG/L 36 60 ND U
LY-JR-03 LYJRNGO03 |LYJRO3A 10/8/2010 Copper UG/IL 1.4] 29| 1.7]J
LY-JR-03 LYJRNGOO03 LYJRO3A 10/8/2010 Lead UGIL 3.2 100 ND |U
LY-JR-03 LYJRNGOO03 JLYJRO3A 10/8/2010 Tungsten UGIL 0.3 2] ND U
LY-JR-03  [LYJRNGOO3 [LYJRO3A 10/8/2010 Nitroglycerin UGL 099] 404] ND U
LY-JR-02 LYJRNGOO0Z JLYJRO2A 10/18/2010 Antimony UGIL 36 60 ND |U
LY-JR-02 LYJRNGOO2 [LYJRO2A 10/18/2010 Copper UGIL 1.4] 25] ND _JU
LY-JR-02 LYJRNGOOZ [LYJROZA 10/18/2010 Lead UGIL 3.2 10] ND U
LY-JR-02 LYJRNGOO02 |LYJROZA 10M18/2010 |SWB020 FUF@STen UGIL 0.3 2 D |J
LY-JR-02 LYJRNGOO02 JLYJRO2A 10/18/2010 |SWB330 [Mitroglycerin UGIL 1.03 421 ND U

Motes:
' MDL = Method Detection Limit.

? RL = Laboratory Reporting Limit

? Qualifiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitations identified
in the data validation. UJ = the analyte was not detected above this value and the value is estimated due to limitations identified in the data validation. R = value

was rejected due to major problems identified in the data validation.
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Table 3

K Range Validated Soil Data

AFIID D';:::ﬁ":“ Loc_ID ple ID |Sample Date Analyte Units Mm.‘_l RL? |Result| qualifiers’
MWK [K-RANGE-AREA-1_|SSKRNGDOT _ |KR10003GA | 942010 Antimony MGIKG | _0.16] 3] ND_|U
MMR_|K-RANGE-AREA1_|SSKRNGOO1 _|[KR10003GA | 8/14/2010 Copper MGIKG | 01] 12| 139
WMMR |K-RANGE-AREAT_|SSKRNGOO1 _[KR10003GA | 9/14/2010_|SW60108 _|Lead MGIKG | 047] _05] 31
MMR |K-RANGE-AREA-1 |SSKRNGOOT _ |KR10003GA | 9/14/2010 |[SW6010B_|Zinc MGIKG | 0.047] 1| 26.7
MMR |K-RANGE-AREA-1 _|SSKRNGDO1 __[KR10003GA | 9472010 |SW6020 _[Tungsten MGIKG | 0.011] _0.4] _0.19]
MMR |K-RANGE AREA1 |SSKRNG001 _|KR10003GA | S/14/2010 |SW8330 _ |Nitroglycenn UGIKG | 551] 2000] 5290]
MMR |K-RANGE-AREA-1 |SSKRNGOOT _ |KR10003GB | 9/14/2010 |SW60108_[Antimony MGIKG | 0.16] 3| ND _[U
MMR |K-RANGE-AREA1 |SSKRNGDO1 _ |KR10003GB | 9A4/2010 |SW6010B_[Copper MGIKG | 0.1] 12| 136
MMR _|K-RANGE-AREA1_|SSKRNGOO1 _|KR10003GB | 9/14/2010 |SW60108_|Lead MGIKG | 0.17] 0.49 1?.q
MMR_|K-RANGE-AREA1 |SSKRNGOO1 _ |KR10003GB | SA4/2010 |SW6010B_|Zinc MGIKG | 0.048] 0.99] 275
MMR |K-RANGE-AREA1 |SSKRNGOO1 _ |KRI0003GE | S/14/2010 |SWe020 _[Tungsten MGIKG | 0.011] _01] ND [U
MMR |K-RANGE-AREA1 _|SSKRNGOOT __|KR10003GB | 9/14/2070 |SW8330 _|Nitroglycenn UGIKG | 545] 1980] _4050[J
MMR [K-RANGE-AREA1_|SSKRNGOO1 _ [KR10003GC | 942070 |SWB010B_|Antimony MGIKG | _0.16] 3] ND _[U
MMR |K-RANGE-AREA-1 _|SSKRNGOO1 __|KR10003GC | 9/14/2010 |SW6010B_|Copper MGIKG D.1_| 12 134
MMR |K-RANGE-AREA 1 |SSKRNG001 _|KRI0003GC | S/14/2010 |SW60108 |Lead MGKG | 018 05| 162]
MMR _|K-RANGE-AREA-1 _|SSKRNGOOT _|KR10003GC | 9/14/2010 |SW6010B_|Zinc MGIKG | 0.047] 1| 25
MMR |K-RANGE-AREA1_|SSKRNGDO1 __|KR10003GC | 9M4/2010 |SW6020 _[Tungsten MGIKG | 0.012] _0.1] ND _[U
MMR |K-RANGE-AREA1 |SSKRNG001 _ |KR10003GC | S/14/2010 |SW8330 _ |Nitroglycenn UGIKG | 537] 1950] 3040
MMR |K-RANGE-AREA-1 |SSKRNGOOT _ |KR10003UA | 9/14/2010 |SW60108_[Antimony MGIKG | 0.16] 3] ND _[U
MMR |K-RANGE-AREA1 _|SSKRNGDO1 _ |KR10003UA | SA4/2010 |SW6010B_[Copper MGIKG | 04] 12| 23
MMR _|K-RANGE-AREA1_|SSKRNGOO1 _|KR10003UA | 9/14/2010 |SW60108_|Lead MGIKG | 0.18] 05| 22
MMR |K-RANGE-AREAT |SSKRNG001 KR10003UA | 971472070 |SW6010B |Zinc MGIKG | 0.047] 1| 27
MMR |K-RANGE-AREA1 |SSKRNGOO1 _ |KRI0003UA | S/14/2010 |SWe020 [Tungsten MGIKG | 0.012] _041] ND [0
MMR |K-RANGE-AREA2 |SSKRNGO0Z _ |KR20003GA | OM4/2070 |SW6010B |Antimony MGIKG | 017] 3] Nb JU
MMR [K-RANGE-AREAZ |SSKRNGODO0Z _ |KR20003GA | SMA2010 Copper MGIKG | 041 13 7
[MMR [K-RANGE-AREA-2 |SSKRNGO02 _|KR20003GA | 971472010 Lead MGIKG | 018] 05| 26|
MMR [K-RANGE-AREA2 |SSKRNGD0Z _ |KR20003GA | SA4/2010 |SW8010B |Zinc MGIKG | 0.047] 1] _17.3
MMR _|K-RANGE-AREAZ |SSKRNG002 _ |[KR20003GA | 9/14/2010 |SW6020 _[Tungsten MGIKG | 0.023] 0.2] ND _[U
MMR |K-RANGE-AREA2 |SSKRNGO00Z _|KR20003GA | /412070 |SWa330 _|Nitroglycenn UGIKG | 547] 1990] ND [UJ
MMR _|K-RANGE-AREAZ |SSKRNG002 _|KRZ0003UA | O/14/2010 |SWE010B_[Antimony MGIKG | _0.16] 3] ND_[U
MMR _|K-RANGE-AREA2 |SSKRNG00Z _|KR20003UA | 9/14/2010 |SW60108_|Copper MGIKG | 04] 12| 57
MMR_|K-RANGE-AREA2 |SSKRNGO02 _|KR20003UA | OA412010 Iswsmos Lead MGIKG | 0.7] 05| 25.7
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K Range Validated Soil Data
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AFIID D';:::ﬁ":“ Loc_ID ple ID |Sample Date Analyte Units |MpL'| RL? Resulil Qualifiers
MWK [K-RANGE-AREAZ |SSKRNGDO0Z _ |KR20003UA | 942070 7inc MGIKG | 0047] 1] 175
MMR_|K-RANGE-AREAZ |SSKRNGO02 _ |[KR20003UA_|_8/14/2010 Tungsten MGIKG | 0.023] _0.2] ND _[U
MMR _|K-RANGE-AREA3 |SSKRNG003 __|KRG0003GA | 9/15/2010 |SWE010B_[Anfimony MGIKG | _0.16] 3] ND _[U
MMR |K-RANGE-AREA-3 |SSKRNG003 _ |KRI0003GA | 9/15/2010 |SW60108_|Copper MGIKG | 0.1] 12| 57
MMR [K-RANGE-AREA-3 |SSKRNGO003 __|KR30003GA | 9/5/2070 |SW6010B |Lead MGIKG | 0.17] 05| 26.9]
MMR _|K-RANGE-AREA3 |SSKRNG003 _|KRG0003GA | 9/15/2010 |[SWB010B_[Zinc MGIKG | 0.047] 0.99] 171
MMR |K-RANGE-AREAS |SSKRNG003  |KRG0003GA | 9/15/2010 |SW6020 _ [Tungsten MGIKG | 0.023] 0.2] ND [U
MMR [K-RANGE-AREA3 |SSKRNGO03 _ |KRB0003GA | 9/5/2070 |SWa330 _|Nitroglycenn UGIKG 54@' 7510] ND_|UJ
MMR |K-RANGE-AREAS |SSKRNG003 _ |KRG0003GB | 9/15/2010 |SWE0108_[Antimony MGIKG | 0.16] 3] ND _|U
MMR |K-RANGE-AREA3 |SSKRNGO03 _ |KR30003GE | 9/15/2010 |SW60108_[Copper MGIKG | 04| 12| 57
MMR |K-RANGE-AREA3 |SSKRNGO03 _ |KR30003GB | 9/15/2070 |SW8010B |Lead MGIKG | 0.18] 05| 254
MMR_|K-RANGE-AREA3 |SSKRNGD03 _ |KR30003GE_|_S/15/2010 Zinc MGIKG | 0.047] 1| _16.9]
MMR_|K-RANGE-AREA-3_|SSKRNGO03 _|[KR30003GE_|_9/M5/2010 Tungsten WG/KG | 0023 02] ND U
MMR_|K-RANGE-AREA3 _|SSKRNG003 _ [KR30003GB_|_9/15/2010 Nitroglycerin UG/KG | 549] 2000] ND_[UJ
MMR_|K-RANGE-AREA-3_|SSKRNGOO3 __|KR30003GC_|_9M6/2010 Anfimony MGIKG | 06| 3] ND |U
MMR |K-RANGE-AREA3 |SSKRNG003 _ |KR30003GC | 9/16/2010 |SW60108_|Copper MGKG | 01 T2 67
MMR |K-RANGE-AREA3 |SSKRNGO03 _ |KR30003GC | 9/M6/2070 |SW6010B |Lead MGIKG | 0.18] 05| 246
MMR _|K-RANGE-AREA3 |SSKRNG003 _|KR30003GC | 9/16/2010 |SWB010B_[Zin MGIKG | 0.047] 1| 169
MMR |K-RANGE-AREAS |SSKRNG003  |KR30003GC | 9/16/2010 |SW6020 _ [Tungsten MGIKG | 0.023] 0.2] ND _[U
MMR [K-RANGE-AREA3 |SSKRNGO03 _ |KR30003GC | 9/6/2070 |SWa330 _|Nitroglycenn UGIKG | 552] 2010] ND [U
MMR_|K-RANGE-AREAS |SSKRNG00:3 KR30003UA | 9/15/2010 |SWe010B_|Antimony MGIKG | 0.16] 3] ND _[U
MMR_|K-RANGE-AREA3 |SSKRNGOO3 _ |KR30003UA | 9/15/2010 |SW6010B [Copper MGIKG | 04| 12| 58
MMR |K-RANGE-AREA3 |SSKRNGO03 _ |KR30003UA | S/15/2070 |SW8010B |Lead MGIKG | 0.18] 05| 25
MMR_|K-RANGE-AREAS |SSKRNG003 _ |[KR30003UA | 9/15/2010 Zinc MGIKG | 0.047] 1| _18.9
MMR [K-RANGE-AREA3 |SSKRNGODO03 _ [KR30003UA | 9/M5/2010 Tungsten MGIKG | 0.023] _02] ND_[U
[MMR [K-RANGE-AREA-4_|SSKRNGO04 _|KRA0003GA | 9715/2010 Anfimony MGIKG | 0.16] _ 3] ND _[U
MMR_|K-RANGE-AREA-4_|SSKRNGO04__|KR40003GA_|_9/M5/2010 Copper MGIKG | 01 12| 109
MMR _|K-RANGE-AREA-4 |SSKRNG004 _|KRADODIGA | 9/15/2010 |SW60108_|Lead MGIKG | 0.17] 05| 282
MMR |K-RANGE-AREA4_|SSKRNGOO4 _ |KR40003GA | SM5/2010 |SW6010B_|Zinc MGIKG | 0.047] 1| _18.8]
MMR_|K-RANGE-AREA4_|SSKRNG004 _[KRADOD3GA | O/15/2010 |SWB020__[Tungsten MGIKG | 0.023] _02] ND_[U
MMR _|K-RANGE-AREA-4 |SSKRNG004 _ |KRA0003GA | 9/15/2010 |SW8330 _ [Nitroglycerin UGIKG | 550] 2000] ND_[UJ
MMR_|K-RANGE-AREA4_|SSKRNGO04 _|KR40003UA | OA5/2010 Iswsmos Anfimony MGIKG | 0.16] 28] ND |U
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Table 3

K Range Validated Soil Data

AFIID D';:::ﬁ":“ Loc_ID ple ID |Sample Date Analyte Units |MDL'| RL? |Result| Qualifiers’
MWK [K-RANGE-AREA4 |SSKRNGDO04 _ |KR40003UA | 9572070 Copper MGIKG | 04| 12| 59
MMR_|K-RANGE-AREA-4_|SSKRNGOO4 _|[KRA0003UA_|_8/15/2010 Lead MGIKG | 0.17] 0.49] 251
MMR |K-RANGE-AREA4 |SSKRNG004 _|KRADO03UA | 5/15/2010 |SW60108_|Zinc MGIKG | 0.046] 098] _16.8|
MMR |K-RANGE-AREA-4 |SSKRNG004 _ |[KRA0003UA | 9/15/2010 |SW6020 _[Tungsten MGIKG | 0.023] 0.2] ND [U
MMR |K-RANGE-AREA5 |SSKRNGD05 _ [KR50003GA | 9/16/2010 |SW6010B_[Antimony MGIKG | 0.17] _ 3] ND [U
MMR _|K-RANGE-AREAS |SSKRNGOO5 _|KRBOOD3GA | 9/16/2010 |SWE0108_[Copper MGIKG | 041 13 5.§I
MMR |K-RANGE-AREAS |SSKRNGO05 _ |KRB0003GA | 9/16/2010 |SW60108_|Lead MGIKG | 0.18] 05| 27.1
MMR |K-RANGE-AREAS |SSKRNGDO05 _ |KR50003GA | S/M6/2010 |SW6010B |Zinc MGIKG | 0.047] 1| 175
MMR _|K-RANGE-AREAS |SSKRNG005 _ |KRBO0003GA | 9/16/2010 |SW6020 _ [Tungsten MGIKG | 0.023] _0.2] ND_[U
MMR_[K-RANGE-AREA5 |SSKRNGO05 _ [KR50003GA | O/16/2070 |SW8330 _|Nitroglycenn UGIKG | 546] 7980 ND [0J
MMR |K-RANGE-AREAS |SSKRNGOO5 _ |KRB0003GE | S/16/2010 |SWE0108_[Antimony MGIKG | 0.46] 3] ND [U
MMR |K-RANGE-AREAS |SSKRNGOO5 _ |KR50003GB | 9/16/2010 |SW6010B_|Copper MGIKG | 04] 12| 73
MMR_|K-RANGE-AREA5 |SSKRNGO05 _ |[KR50003GE_|_9/M6/2010 MGIKG | 047] 05| 259
MMR_|K-RANGE-AREAS |SSKRNG005 __[KRB0003GB_|_9/16/2010 MGIKG | 0.047] 1| 17
MMR_|K-RANGE-AREAS |SSKRNG005 _[KRB0003GE | _9/16/2010 |SWB020__[Tungsten WMGIKG | 0023 02] ND JU
MMR _|K-RANGE-AREAS5 |SSKRNGO05 _ |KRB0003GE | 9/16/2010 |SW8330 _ [Nitroglycerin UGIKG | 551] 2300] ND [UJ
MMR |K-RANGE-AREAS |SSKRNGDO05 _ |KR50003GC | 9/16/2010 |SW60108_[Antimony MGIKG | 047] 3] ND [U
MMR _|K-RANGE-AREAS |SSKRNGOO5 _ |KRBO003GC | 9/16/2010 |SWe0108_[Copper MGIKG | 041 13 §|
MMR |K-RANGE-AREAS |SSKRNGOO5 _ |KRB0003GC | 9/16/2010 |SW60108_|Lead MGIKG | 0.18] 05| 2556
MMR |K-RANGE-AREAS |SSKRNGDO05 _ |KR50003GC | 9/6/2010 |SW6010B_|Zinc MGIKG | 0.047] 1| 173
MMR_|K-RANGE-AREAS |SSKRNG005 KR50003GC | 9/16/2010 |[SW6020 _[Tungsten MGIKG | 0.023] _0.2] ND_|U
MMR_[K-RANGE-AREA5 |SSKRNGO05 _ [KR50003GC | 9/16/2010 |SWA330 _|Nitroglycenn UGIKG | 542 7970] ND _[U
MMR [K-RANGE-AREA5 |SSKRNGO05 _ |KR50003UA | S/16/2070 |SW8010B_|Antimony MGIKG | 0.46] 3] ND [U
MMR |K-RANGE-AREA5 |SSKRNGO05 _ |KR50003UA | 9/16/2010 |SW6010B_|Copper MGIKG | 04] 12| 63
MMR [K-RANGE-AREA5 |SSKRNGO05 _ [KR50003UA | 9/6/2010 Tead MGIKG | _018] 05| 279
[MMR [K-RANGE-AREA5 |SSKRNGO05 _|KR50003UA | 9716/2010 Zinc MGIKG | 0.047] 1| _18.8|
MMR |K-RANGE-AREA5 |SSKRNGD05 _ |KR50003UA | 9/16/2010 |SW6020  [Tungsten MGIKG | 0023 02] ND [U
MMR _|K-RANGE-AREAG |SSKRNG00S _ |KRBOODIGA | 9/16/2010 |SW60108_[Anfimony MGIKG | 0.16] 3] ND [U
MMR_|K-RANGE-AREAG _|SSKRNGO0S _[KRG0003GA | S/16/2010 |SW601OB Copper MGIKG | 04] 12 ?.§I
MMR |K-RANGE AREA® |SSKRNGO06 _|KRBOODIGA | S/16/2010 |SW60108_|Lead MGIKG | 047] 05| 163
WMMR [K-RANGE-AREAB |SSKRNGO06  |KRB0003GA | O/16/2010 [SW6010B [Zinc MGIKG | 0.047] 1| 195
MMR_|K-RANGE-AREA6 |SSKRNGO0G _|KRG0003GA | _O/M6/2010 lswsozo [Tungsten MGIKG | 0.023] 0.2] ND |0
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K Range Validated Soil Data

Location

AFIID el LOC_ID Sample ID |Sample Date| Analysis Analyte Units |MDL'| RL? |Result| Qualifiers®
Description

MMR |K-RANGE-AREA-8 |SSKRNG006 KRB0003UA 9/16/2010 [SW6010B [Antimony MGIKG 0.16 3] ND (U

MMR |K-RANGE-AREA-8 |SSKRNGO08 KRB0003UA 9/16/2010 |SWB010B JCopper MGIKG 0.1 1.2 23

MMR |K-RANGE-AREA-8 |SSKRNGO06 KRB0003UA 9/16/2010 |SWB010B JLead MGIKG 0.17] 05] 153

MMR |K-RANGE-AREA-6 |SSKRNGO06 KRE0003UA 9/16/2010 |SWB010B |Zinc MGIKG 0.047 1 20.3

MMR |K-RANGE-AREA-8 |SSKRNGO06 KRB0003UA 8/16/2010 |SWB020 Tungsten MG/IKG 0.023 02 ND [U

Notes:

! MDL = Method Detection Limit.

2RL= Laboratory Reporting Limit

® Qualifiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitations identified in the data

major problems identified in the data validation.

UJ = the analyte was not detected above this value and the value is estimated due to limitations identified in the data validation. R = value was rejected due to
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Table 4
K Range Validated Lysimeter Data
Arip [ bocation 60 1p | sa I | R :
Description ;| mple ID |Sample Date| Analysis Analyte Units | MDL RL’ Result | Qualifiers
MMR  |LY-KR-01 LYKRNGOO1 |LYKRO1A 10/8/2010 |SW60108 Antimony’ UGIL 3.6 60| ND U
MMR  |LY-KR-01 LYKRNGO001 |LYKRO1A 10/8/2010 [SW60108 Copper UGIL 1.4 25 15.8]J
MMR  |LY-KR-01 LYKRNGOO01 [LYKRO1A 10/8/2010  |SWeB010B Lead UG/ 3.2 10] ND U
MMR  JLY-KR-01 LYKRMNGOO1 |[LYKRO1A 10/8/2010  |SWe020 Tungsten UGIL 0.3 2| MND U
MMR  |LY-KR-01 LYKRNGOO1 |LYKRO1A 10/8/2010 |SW8330 Nitroglycerin UG/L 272 11.1 ND U
MMR__|LY-KR-03  |LYKRNGO03 |LYKRO3A 10/8/2010 _|SW60108 Antimony UGIL 3.6 60] ND U
MMR  |LY-KR-03 LYKRNGOO03 |[LYKRO3A 10/8/2010 |SwWe010B Copper UGIL 1.4 75 ND U
MMR  |LY-KR-03 LYKRNGO03 |[LYKRO3A 10/8/2010 |SW601 0B Lead UGIL 3.2 10) 41]J
MMR  |LY-KR-03 LYKRNGO03 |LYKRO3A 10/8/2010 |SWB020 Tungsten UGIL 0.3 2 ND U
MMR  JLY-KR-03 LYKRNGOO03 |LYKRO3A 10/8/2010  |SW8330 Nitroglycerin UGIL 1.04 145 ND UJ
MMR  JLY-KR-04 LYKRNGO04 |LYKRO4A 10/8/2010  |SWB010B Antimony UGIL 3.6 60| ND U
MMR  |LY-KR-04 LYKRNGO04 [LYKRO4A 10/8/2010 |SWB010B Copper UGIL 1.4 25| 5.7]J
MMR__|LY-KR-04  |LYKRNGOO4 |LYKRO4A 10/8/2010 _|SWB0108 Lead UGIL 3.2 10| 5.8]J
MMR  |LY-KR-04 LYKRNGO04 |LYKRO4A 10/8/2010 |SWE020 Tungsten UGIL 0.3 2 ND U
MMR  |LY-KR-04 LYKRNGO04 [LYKRO4A 10/8/2010 |SWB8330 Nitroglycerin UGIL 0.96 4.2 ND UJ
MMR__|LY-KR-02  |LYKRNGO0Z2 |[LYKRO2A 10/18/2010_|Swe0108 Antimony UGIL 38 60] ND 8]
MMR__|LY-KR-02__JLYKRNGOOZ |LYKRO2A 10/18/2010_|SWE010B Copper UGIL 1.4 25| ND [§]
MMR  |LY-KR-0Z2 LYKRNGOO02 |LYKROZA 10182010 |SwWe010B Lead UG/L 3.2 10 ND U
MMR  |LY-KR-02 LYKRNGO02 [LYKRO2A 10M18/2010 |SWE020 Tungsten UGIL 0.3 2 ND U
MMR  |LY-KR-02 LYKRNGO02 [LYKRO24 10M8/2010 |SWa330 Nitroglycerin UG/L 0.98 4 ND U

Motes:

' MDL = Method Detection Limit.

2 RL = Laboratory Reporting Limit.

? Qualifiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitati ientified in the data

validation. UJ = the analyte was not detected above this value and the value is estimated due to limitations identified in the data validation. R = value was rejected due to
major problems identified in the data validation.
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Table §
T Range Validated Soil Data
AFiD| L Sanple 1| R ifiers®
ocation Description Loc_ID Sample ID Date Analysis Analyte Units [MDL'| RL® |Result| Qualifiers
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADOD3GA |8/24/2010] SWE010B  [Antimany MGKG| 016 29 ND |R
MMRE |T RANGE AREA 1A [SSTRNGA1A [TR1ADDO3GA [8/24/2010] SWE010B [Copper MGKG| 01] 12 198]J
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADDO3GA | 8/24/2010] SWB010B [Lead MGHKG| 017 0.4—91 19.§I
MMR T RANGE AREA 1A SSTRNGA1A |TR1ADODOZGA |8/24/2010] SWB010B  [Zinc MGKG| O 043[ 098] 315
MMR_|T RANGE AREA 1A [SSTRNGA1A [TRTADDD3GA |8/24/2010] SWB020 [Tungsten MGKG| 0023] 02 ND JuJ
MMR T RANGE AREA 1A SSTRNGA1A  |TRTADDUSGA | 8/24/2010]  SWB330  [Nitroglycerin UGKG 247 1990[ 16700
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADOD3GB | 8/25/2010] SWE010B  [Antimany MGHKG| 0.16 3] ND U
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADOODIGB | 8/25/2010] SWE010B  |Copper MG/KG 0.1 12| 18.8
MMR T RANGE AREA 1A SSTRNGA1A |TR1ADOD3GB | 8/25/2010] SWE010B  [Lead MGKG| 0.18 0.5 1886
MMR |T RANGE AREA 1A SSTRNGA1A  |TR1ADDDIGE | 8/25/2010] SWE010B  |Zinc MGKG | 0.047 1 29.6|
MMR |T RANGE AREA 1A SSTRNGA1A  |TR1ADOOSGB | 8/25/2010] SWGE020  [Tungsten MGMKG | 0.023 0.2] ND |U
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADOODZGB | 8/25/2010] SWA330  [Nitroglycerin UGKG 54? 2000{ 26000
MMR |T RANGE AREA 1A SSTRNGA1A [TR1AD0D03GC|8/252010] SW6010B _[Antimony MGKG| 018 3] ND U
MMR |T RANGE AREA 1A SSTRNGA1A  |TR1ADDD3GC | 8/25/2010] SWE010B  |Copper MGKG 0.1 1.2 17.5]
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADDO3GC|8/25/2010] SWE010B [Lead MGKG| 018 0.5] 239
MMR T RANGE AREA 1A SSTRNGA1A |TR1ADDDIGC | 8/25/2010) SWE010B  |Zinc MGHKG | 0.047 1 30.7
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADDOSGC | 8/25/2010]  SWE020  [Tungsten MGHKG | 0.023 0.2] ND |U
MMR |T RANGE AREA 1A SSTRNGA1A |TRT1ADDOSGC | 8/25/2010] SW8330  [Nitroglycerin UGKG 548] 1990[ 15700
MMR |T RANGE AREA 1A SSTRNGA1A [TR1ADODO3UA |8/24/2010] SWE010B _[Antimony MGKG| 018 3] ND U
[MMR_|T RANGE AREA 1A [SSTRNGATA _[TR1ADD03UA [8/24/2010] SWB010B_|Copper MGKG| O q 1.2] 207
MMR_|T RANGE AREA 1A__|SSTRNGATA _|TR1ADDOSUA | 6/24/2010| SWB010B_|Lead MGIKG| 018 05| 231
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADDO3UA | 8/24/2010] SWBD10B |[Zinc MGKG| 0.047] 1 34
MMR |T RANGE AREA 1A SSTRNGA1A |TR1ADOODZUA | 8/24/2010] SWE020  [Tungsten MG/HKG| 0.023 0.2] ND |U
MMR |T RANGE AREA 1B SSTRNGA1E |TR1BO003GA |B/26/2010] SWE010B  [Antimony MGKG| 0.16 3] ND U
MMR |T RANGE AREA 1B SSTRNGA1B  |TR1BOO0D3GA | 8/26/2010| SWE010B  |Copper MGKG 0.1 1.2 8.8
MMR |T RANGE AREA 1B SSTRNGA1TE |TR1BOD03GA | 8/26/2010] SWB010B |[Lead MGKG| 018 0.5 16.3]
MMR |T RANGE AREA 1B SSTRNGA1B |TR1BO0O0D3GA |8/26/2010] SWE010B  [Zinc MGKG| 0.047 1 23|
MMR |T RANGE AREA 1B SSTRNGA1B |TR1BOO0D3GA | 8/26/2010] SWE020  [Tungsten MGHKG| 0.012 0.1 0.18]
MMR |T RANGE AREA 1B SSTRNGA1B |TR1BOO0O3GA | 8/26/2010]  SW8330  [Nitroglycerin UGKG 549] 2000] &000[J
MMR |T RANGE AREA 1B STRNGA1E |TR1BOO0O3GE | 8/26/2010] SWE010B  [Antimony MGKG 0.15[ 3] ND U
MMR |T RANGE AREA 1B STRNGA1E |TR1BO0D03GB [8/26/2010] SWE010B [Copper MGKG 01 1.2 9.§|
MMR |T RANGE AREA 1B SSTRNGA1B [TR1BO003GB |8/26/2010] SW6010B |[Lead MGKG| 018] 05 173
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AFiD| L Sanple 1| R ifiers®
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MMR |T RANGE AREA 1B SSTRNGA1E |TR1BO003GB [8/26/2010] SWE010B [Zinc MGKG| 0.047 1 24,5
MMRE |T RANGE AREA 1B [SSTRNGA1E [TR1BO0D03GE[8/26/2010] SWB020  [Tungsten MGKG| 0012] 01] 011
MMR |T RANGE AREA 1B SSTRNGA1B |TR1BOO0O3GBE | 8/26/2010] SW8330  [Nitroglycerin UGKG 548] 1990] 5750[J
MMR |T RANGE AREA 1B SSTRNGA1B |TR1BO003GC | 8/26/2010] SWB010B _[Antimony MGKG| 0.186 3] ND U
MMR_|T RANGE AREA 1B [SSTRNGA1B _|[TR1BO003GC|8/26/2010] SW6010B _[Copper MGKG| 01] 12 9.6
MMR |T RANGE AREA 1B SSTRNGA1 TR1BOD03GC | 8/26/2010] SWE010B  [Lead MGKG| 0.17 O.g| 22.3]
MMR |T RANGE AREA 1B SSTRNGA1 TR1BO003GC | 8/26/2010] SWE010B |Zinc MG/HKG | 0.047 1 253
MMR |T RANGE AREA 1B SSTRNGA1E |TR1BO003GC|8/26/2010] SWE020  [Tungsten MGHKG]| 0.011 0.1 0.12]
MMR |T RANGE AREA 1B SSTRNGA1EB [TR1BO003GC|[8/26/2010] SwW8330  [Nitroglycerin UGKG 548| 1990] 5260(J
MMR |T RANGE AREA 1B SSTRNGA1B  |TR1BOO0OSUA | 8/26/2010] SWE010B  [Antimony MGKG| 016 2.§T ND U
MMR |T RANGE AREA 1B SSTRNGA1B |[TR1BOO0OSUA | 8/26/2010] SWE010B  |Copper MGKG 0.1 12{ 8.1
MMR |T RANGE AREA 1B SSTRNGA1B |TR1BO0D03UA | 8/26/2010] SWB010B [Lead MGHKG| 0.17] 048] 163
MMR [T RANGE AREA 1B [SSTRNGA1B |[TR1BO003UA |8/26/2010[ SWB010B |Zinc MG/KG | 0.046] 098] 301
MMR |T RANGE AREA 1B SSTRNGA1TE |TR1BODD3UA | B/26/2010 SWS020  |Tungsten MGKG U.D‘iq 0.088] ND U
MMR |T RANGE AREA 1C SSTRNGA1C |TR1COO03GA|8/27/2010] SWE010B  [Antimony MGHKG| 0.16 3 1.21J
MMR |T RANGE AREA 1C SSTRNGAIC |TR1CD003GA | 8/27/2010] SWE010B  |Copper MGKG 0.1 12| 948
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CDO03GA|8/27/2010] SWB010B |[Lead MGKG| 0.17] 0.49 262
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CDO03GA|B/27/2010] SWE010B |[Zinc MGMKG| 0.046] 099 30.5]
MMR |T RANGE AREA 1C SSTRNGA1C [TR1CO003GA|[8/27/2010f SWB020  [Tungsten MGKG| 0.011] 0.099 17
IMMR_|T RANGE AREA 1C__|SSTRNGA1C _|TR1CO003GA[8/27/2010] SW8330 _|Nitroglycerin UGKG| 547 1990[ 13000]
MMR_|T RANGE AREA 1C___|SSTRNGATC _|TR1C0003GB | 8/27/2010| SW60108_|Antimony MGIKG| 016 29| 12|
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CO003GB|8/27/2010] SWE010B  |Copper MGKG 0.1 1.2] 934
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CDO03GB|8/27/2010] SWE010B [Lead MGKG| 017 0.4§| 279
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CDO03GE|8/27/2010] SWEO010B  |Zinc MGKG| 0.046] 0.98 30.3
MMR |T RANGE AREA 1C SSTRNGAIC |TR1CDO03GB|8/27/2010] SW6E020  |Tungsten MGMKG| 0.011] 0.088 1.9
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CD003GB|8/27/2010] SW8330  |Nitroglycerin UGKG 546] 1990{ 10500
MMR |T RANGE AREA 1C SSTRNGA1C [TR1CO003GC|8/27/2010] SW6010B _[Antimony MGRG| 0.16] 3 4.5
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CD003GC| 8/27/2010] SWE010B  |Copper MGKG 0.1 1.2 124
MMR |T RANGE AREA 1C SSTRNGA1C |TR1CD0O03GC| 8/27/2010] SWB010B |[Lead MGKG| 035 O.Q 1080|
MMR |T RANGE AREA 1C STRNGA1C |TR1CD003GC|8/27/2010] SWED10B [Zinc MG/MKG| 0.047] 098] 347
MMR_|T RANGE AREA 1C STRNGA1C _|TR1CDO03GC|8/27/2010]  SW6020  [Tungsten MGHKG[ 0057 05 33
MMR |T RANGE AREA 1C_ |SSTRNGA1C |TR1C0003GC|8/27/2010] SWB330  |Mitroglycerin UGHKG | 549] 2000] 9420
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MMR |T RANGE AREA 1C SSTRNGA1C |TR1CDO03UA |8/27/2010] SWE010B [Antimany MGKG

MMRE |T RANGE AREA1C  [SSTRNGA1C [TR1CO003UA [8/27/2010] SWE010B [Copper MGKG

MMR |T RANGE AREA 1C SSTRNGA1C |TR1CDO03UA | 8/27/2010] SWB010B [Lead MGIKG

MMR |T RANGE AREA 1C SSTRNGAIC |TR1CDOO3UA | 8/27/2010] SWB010B  [Zinc MGKG

MMR_|T RANGE AREA 1C_ [SSTRNGA1C _|TR1CO003UA |8/27/2010] SW8020 [Tungsten MGIKG

MMR T RANGE AREA 1D SSTRNGA1D [TR1DDOO3IGA | 8/27/2010] SWE010B  [Antimony MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DO003GA|8/27/2010] SWE010B  |Copper MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD0O03GA|8/27/2010] SWE010B [Lead MGIKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003GA|8/27/2010] SWE010B [Zinc MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003IGA | 8/27/2010] SWE020  |Tungsten MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DO003IGA | 8/27/2010] SW8330  [Nitroglycerin UGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DO003GB|8/27/2010] SWE010B  [Antimony MGKG

MMR [T RANGE AREA 1D [SSTRNGA1D |TR1D0003GB]8/27/2010] SWE010B |Copper MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1D0O003GE|8/27/2010] SWE010B |Lead MGKG

MMR |T RANGE AREA 1D SSTRNGA1D [|TR1DDO0O3GE|8/27/2010] SWE010B |[Zinc MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003IGE|8/27/2010] SWE020  [Tungsten MGHKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003GB|8/27/2010] SW8B330  |Nitroglycerin UGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003GC] 8/30/2010] SWE010B  [Antimony MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1D0003GC|8/30/2010{ SW6010B |Copper MGKG

[MMR_|TRANGE AREA 1D [SSTRNGATD _|TR1DO00SGC|8/30/2010] SWB010B_|Lead MGIKG

MMR T RANGE AREA 1D SSTRNGA1D |TR1 D0003GC] 83072010 SW8010B  [Zinc MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DO003GC|8/30/2010] SWE020  [Tungsten MGIKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DO003GC|8/30/2010] SWA330  |[Nitroglycerin UGKG

MMR |T RANGE AREA 1D SSTRNGA1D [TR1DDO03UA |8/27/2010] SWEO10B  [Antimony MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DO003UA | 8/27/2010] SWE010B  |Copper MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1D0003UA | 8/27/2010] SWB010B [Lead MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003UA | 8/27/2010] SWE010B [Zinc MGKG

MMR |T RANGE AREA 1D SSTRNGA1D |TR1DD003UA | 8/27/2010] SWBE020  [Tungsten MGKG

MMR |T RANGE AREA 1E SSTRNGA1E |TR1EDOO3GA | 8/27/2010] SWE010B  [Antimony MGKG ¥ .
MMR |T RANGE AREA 1E STRNGA1E |TR1EDDOZGA | 8/27/2010] SWED10B  |Copper MGKG 0.1 1.2] 3B.5
MMR |T RANGE AREA 1E STRNGA1E |TR1EDO03GA [8/27/2010] SWE010B [Lead MGKG]| O 18-[ 0.5 202]
MMR |T RANGE AREA 1E SSTRNGA1E |TR1EDO03GA [8/27/2010] SWE010B [Zinc MGKG | 0.047] 1 794
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MMR |T RANGE AREA 1E SSTRNGA1E |TR1EDOD3GA |8/27/2010] SWE020 [Tungsten MGKG| 0.012 1.5
MMRE |T RANGE AREA1E  [SSTRNGA1E [TR1EDODO3GA [8/27/2010] SWB330  [Nitroglycerin UGKG| 548 23500
MMR |T RANGE AREA 1E GA1E |TR1EODO3GB [8/30/2010] SWSO010B JAntimory MGHKG| 0.16 0.7]J
MMR T RANGE AREA 1E GA1E__|TR1ECDO3GE | 8/30/2010] SWB010B_|Copper MGKG 0.1 60.7
MMR_|T RANGE AREA 1E GA1E |TR1EDD03GB | 8/30/2010] SWEO010B [Lead MGKG| 0.18 113]J
MMR T RANGE AREA 1E GA1E  |TRIEDDO3GE | 8/3072010] SWE010B |Zinc MGHKG | 0.047 29.3]
MMR |T RANGE AREA 1E GA1E |TR1EQDO3GB | 8/30/2010] SW8020  |[Tungsten MGHKG| 0.012 1.1]J
MMR |T RANGE AREA 1E GA1E |TR1EQODO3GB |8/30/2010[ SWB330  |[Nitroghycerin UGKG 548] 19390] 29700
MMR |T RANGE AREA 1E NGA1E |TR1EOO03GC|[8/30/2010] SWE010B [Antimony MGKG| 0.16 2]J
MMR |T RANGE AREA 1E NGA1E |TRI1EQDD3GC|8/30/2010( SWE010B  |Copper MGKG 0.1 53.9]
MMR |T RANGE AREA 1E SSTRNGATE |TR1EDD03GC|8/30/2010] SWE010B [Lead MGKG| 018 439)J
MMR |T RANGE AREA 1E RMNGA1E |TR1EDDO3GC|B/30/2010] SWED10B |Zinc MG/MKG| 0.047 271
MMR_|T RANGE AREA 1E GA1E _|[TR1EDDO3GC|8/30/2010]  SW6020  [Tungsten MGKG| 0.023 1.4[J
MMR |T RANGE AREA 1E MGA1E |TRI1EDOO3GC|8/30/2010( SWB330 |Nitroghcerin UGHKG 538 24000
MMR |T RANGE AREA 1E NGA1E |TR1ECO03UA | 8/27/2010] SWEO10B  JAntimony MG/KG| 0.16)] 0.52]J
MMR |T RANGE AREA 1E NGA1E  |TRI1EODDOGUA | 8/27/2010| SWE010B  |Copper MGHKG 0.1 316
MMR |T RANGE AREA 1E NGA1E |TRI1EQDOD3UA | 8/27/2010| SWE010B |Lead MGKG| 0.18 102
MMR |T RANGE AREA 1E NGA1E |TR1EDDOD3UA | 8/27/2010] SWE010B |Zinc MGMKG | 0.047 22.5|
MMR |T RANGE AREA 1E GA1E _ |TR1EOQDOGUA |8/27/2010] SWB020  |Tungsten MGKG| 0.012 1.3]
[MMR_|T RANGE AREA 2A RNGAZA  [TR2ZADDO3GA [8/30/2010] SWE010B  |Antimony MG/KG| 0.16] 0.49]J
MMR_|T RANGE AREA 2A___|SSTRNGA2A _|TR2AD00GGA | /302010 _SWB010B_|Copper MGIKG| 01 103
MMR |T RANGE AREA 2A NGAZ TRZADO03GA | 8/30/2010] SWB010B |[Lead MGHKG| 017 29.3]J
MMR |T RANGE AREA 2A TRNGAZ TR2ADO03GA | 8/30/2010] SWED10B |Zine MGHKG| 0.047 27 2]
MMR |T RANGE AREA 2A NGA2A  |TRZADDD3GA | 8/30/2010]  SWE020  |Tungsten MGKG| 0.011 0.11)J
MMR |T RANGE AREA 2A TRNGA2A  |TRZADDOSGB | 8/30/2010] SWE010B  [Antimony MGKG| 0.16 2.51 0.28]J
MMR |T RANGE AREA 2A SSTRNGAZA  |TRZADDOSGBE | 8/30/2010] SWE010B  |Copper MGKG 0.1 10.4]
MMR T RANGE AREA 2A SSTRNGAZA [TR2AD003GB [8/30/2010] SW6010B [Lead MGKG| 0.17] 0.49 17]J
MMR T RANGE AREA 2A SSTRNGAZA  |TRZADDDIGE | B/20/2010| SWE010B  |Zinc MGHKG | 0.046 23.5]
MMR |T RANGE AREA 2A TRNGAZA  |[TRZADDOSGE | 8/30/2010]  SWGE020  [Tungsten MGKG| 0.011 0.38]J
MMR |T RANGE AREA 2A STRNGAZA |TRZADDOSGC|8/30/2010] SWED10B  [Antimony MGKG 0.15[ 0.47]J
MMR |T RANGE AREA 2A STRMGAZ2A |[TR2ADD03GC |8/30/2010| SWED10B |Copper MGKG 0.1] ‘ICI.§|
MMR_|T RANGE AREA 24 STRNGAZA [TR2ZADD0IGC]8/30/2010] SWE010B |[Lead MGKG| 0.17] 14.4]J
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MMR _|T RANGE AREA 2A SSTRNGA2A |TR2A0003GC|8/30/2010| SWE010B _|Zinc MG/KG| 0.046] 0.99[ 258
MMR _|T RANGE AREA 2A SSTRNGA2A |TR2AQ003GC|8/30/2010| SW6E020  [Tungsten MG/KG| 0.011] 0.099[ 0.089{J
MMR_|T RANGE AREA 2A SSTRNGA2A |TR2A0003UA |8/30/2010] SWe010B _ JAntimeny MG/KG| 0.16] 3| 0.24]J
MMR_|T RANGE AREA 2A SSTRNGA2A |TR2AC003UA | 8/30/2010| SWE010B _|Copper MGIKG 0.1 1.2 8.6]
MMR _|T RANGE AREA 2A SSTRNGA2A |TR2A0003UA |8/30/2010| SWE010B |Lead MGKG| 0.18] 0.5 30)J
MMR _|T RANGE AREA 2A SSTRNGA2A |TR2AD003UA [8/30/2010] SW6E010B |Zinc MG/KG | 0.047] 1] 252
MMR _|T RANGE AREA 2A SSTRNGA2A |TR2A0003UA |8/30/2010| SWE020  |Tungsten MGKG| 0.012] 0.1 0.12]J
Notes:

' MDL = Method Detection Limit.
IRL= Laboratory Reporting Limit.

® Qualfiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitations identified in the data
validation. UJ = the analyte was not detected above this value and the value is estimated due to limitations identified in the data validation. R = value was rejected due to
major problems identified in the data validation
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LYTRO4 LYTRO4 8/25/2010 Antimorny UGIL 3.6 SEI ND U
LYTRO4 LYTRO4 8/25/2010 Copper UGIL 7425 ND_[U
LYTRO4 LYTRO4 82512010 Lead UGIL 32 10| ND_[U
LYTRO4 LYTRO4 872512010 Tungsten UG/L 0.3 2] ND U
[MMR_|LYTROA [YTRO4 812512010 Nitroglycenn UGIL 209 851 ND_[U
LYTRO7 LYTRO7 8/26/2010 Antimorny UG/L 3.6| 60]  ND U
LYTRO7 LYTRO7 8/26/2010 SWEQ10B Copper UG/L 1.4 25| 1410
LYTRO7 LYTRO7 BI26/2010 [SWE0108 Lead UGIL 3.2] 10 5.9]J
[MMR_|LYTRO7 LYTRO7 8/26/2010___|SWB020 Tungsten UGIL 03 2[ Wb U
[MMR_|LYTRO7 LYTRO7 8/26/2010___|SWB330 Nitroglycenn UGIL 233 952 ND_[U
LYTRO7A LYTROTA 8/26/2010 SWE010B Antimony UGIL 3.6| 60 ND U
LYTRO7A LYTRO7A 8/26/2010 |SW601OB Copper UGIL 1.4] 25| 746
LYTRO7A LYTRO7A B/26/2010 SWE010B Lead UGIL 3.2 10 ND U
LYTRO7TA LYTROTA 8/26/2010 SWB020 Tungsten UGIL 0.3 2] ND U
LYTRO7A LYTROTA 8/26/2010 SWa330 Nitroglycerin UGIL 2.39] 193] MND UJ
LYTRO7B LYTROTE 82572010 |SW6(J1CIB Antimorny UGIL EX| &0 3.7|J
LYTRO7B LYTROTE 8/25/2010 |SwWs0108 Copper UGIL 1.4 75] 41.2
LYTRO7B LYTRO7E 8/25/2010 |SWSO1OB Lead UGIL 3.2 10 MND U
LYTRO7B LYTRO7EB 87252010 SWB020 Tungsten UGIL 0.3 2] ND U
LYTRO7B LYTRO7B 8/25/2010___|SWB8330 Nitroglycenn UGIL 204] B33 ND_[U
LYTRO7C LYTRO7C 8/27/2010 SWE010B Antimony UGIL 3.6| 60 ND U
LYTRO/C LYTRO7C 82772010 SWEQ10B Copper UG/L 1.4 25| 29.5
LYTRO7C LYTRO7C 82712010 |SWGO1CIB Lead UGIL 3.2 10 WD U
LYTRO7C LYTRO7C 82712010 SWB020 Tungsten UGIL 0.3 2 WD 1]
LYTRO7C LYTRO7C 8/27/2010 [Swa330 Nitroglycerin UGIL 251 103] ND U
LYTR10 LYTR10 87262010 SWe010B Antimorny UGIL 3.6| 60 ND U
LYTR10 LYTR10 8/26/2010 SWE010B Copper UGIL 1.4] 25 34.1
LYTR10 YTR10 8/26/2010 __|SWB0108__|Lead UGIL 3210 _ND_[U
LYTR10 LYTR10 81262010 SWe020 Tungsten UGIL 0.3 2] ND U
LYTR10 LYTR10 8/26/2010 SW8330 Nitroglycerin UGIL 2.28| 9.3 ND U
LYTRFLO4 LYTRFLO4 87252010 SWE010B Antimorny UG/L 3.6 B0 6.§|J
[MMR_[CYTRFLO4 LYTRFLO4 8/25/2010___|SW60108___|Copper UGIL 14| 25 138[J
LYTRFLO4 LYTRFLO4 8/25/2010 SWE010B Lead UGIL 3.2] 10l ND (U
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MMR JLYTRFLO4 LYTRFLO4 8/25/2010 SWe020 Tungsten UGIL 0.3 2 ND U
WMMR_|LYTRFLOA CYTRFLDA 8125/2010__|SWB330 Nitroglycenn UG/ 223| 908] ND_|U
MMR |LYTRFLO7 LYTRFLO? 8/25/2010 _ |SWB0108___ |Antimony UGIL 36| 60 ND |U
MMR JLYTRFLO7 LYTRFLO7 8/25/2010 SWE010B Copper UGIL 1.4 25| ND U
IMMR_|LYTRFLO? LYTRFLO? 8/25/2010___|[SWB0108___ |Lead UGIL 32] 10| _ND_[U
MMR JLYTRFLOV LYTRFLO7 8252010 SWeB020 Tungsten UGIL 0.3 2 ND U
MMRE JLYTRFLOV LYTRFLO/ 8252010 SWa330 Nitroglycerin UGIL 2.2§| 9.3 ND U
MMR [LYTRFL10 LYTRFL10 8/25/2010 [SWB010B Antimorny UGIL 3.6 B0 11.7]J
IMMR _|LYTRFLA0 CYTRFL10 8/25/2010 __ |SWB0108___|Copper UGIL 4 25 13.1]J
IMMR_[LYTRFL10 CYTRFL10 &25/2010___[SWe0108___ |Lead UGIL 32 10| _ND U
MMR JLYTRFL10 LYTRFL10 8/25/2010 SWeB020 Tungsten UGIL 0.3 2| ND U
MMR JLYTRFL10 LYTRFL10 8/25/2010 |SW‘8330 Nitroglycerin UGIL 228 9.3 ND U
MMR JLYTRNGO11 LYTR11A 10/8/2010 SWE010B Antimorny UGIL 3.6 B0 WD ]
MMRE [LYTRNGO11 LYTR11A 10/8/2010 SWeD10B Copper UGIL 1.4 25] 5.4[J)
MMRE JLYTRNGO11 LYTR11A 1/8/2010 SWi010B Lead UG/IL 3.2] 10 3.3]J
MMR [LYTRNGO11 LYTR11A 10/8/2010 |SW’6020 Tungsten UGIL 0.3 2| MDY 1]
MMRE [LYTRNGO11 LYTR11A 10/8/2010 |SW8330 Nitroglycerin UGIL 0.05| 3.92] ND UJ
MMR [LYTRNGO12 LYTR12A 10/8/2010 |SWSO1OB Antimorny UGIL 3.6 50 ND U
MMR JLYTRNGO12 LYTR12A 10/8/2010 SWe010B Copper UGIL 1.4 25| ND U
MMR_|LYTRNGO12 LYTRI12A 10/8/2010___[SWB010B__ |Lead UGIL 32 10| _ND_[U
MMR [LYTRNGO12 LYTR12A 10/8/2010 SWe020 Tungsten UGIL 0.3 2] ND U
MMRE JLYTRNGO12 LYTR12A 10/8/2010 SWa330 Nitroglycerin UGIL 1.02 7.9 ND UJ
MMR JLYTRNGO13 LYTR13A 10/8/2010 |SWBO1CIB Antimory UGIL EXE| 60 WD U
MMR [LYTRNGO13 LYTR13A 10/8/2010 SWE010B Copper UG/IL 1.4 25| MDY W]
MMR [LYTRNGO13 LYTR13A 10/8/2010 |swiso108 Lead UG/L 3.2 10 ND §]
MMR [LYTRNGO13 LYTR13A 10/8/2010 SWeB020 Tungsten UGIL 0.3 2 ND U
MMR [LYTRNGO13 LYTR13A 10/8/2010 SWa330 Nitroglycerin UGIL 092] M# \‘ﬂ ND uUJ

Motes:
! MDL = Method Detection Limit,
2RL= Laboratory Reporting Limit.

* Qualifiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitations identified in the

data validation. UJ = the analyte was not detected above this value and the value is estimated due to limi

i in the data

due to major problems identified in the data validation.

R = value was rejected
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MMR  |MW-467S MW-4675101310A 10/13/2010 |SW6010B Antimeny UG/L 3. 60] ND |[U
MMR  |MW-467S MW-4675101310A 10/13/2010 |SW6010B Copper UG/L 1.4 26| ND U
MMR  |MW-467S MW-4675101310A 10/13/2010 |SW6010B Lead UG/L 3.2 10] ND U
MMR  |MW-467S MW-4675101310A 10/13/2010 |SWB010B Zinc UG/L 3.6] 20 ND JU
MMR  |MW-4675 MW-4675101310A 10/13/2010 |SWB020 Tungsten UG/L 0.3] 2] ND U
MMR  |MW-467S MW-4675101310A 10/13/2010 |SWB330 Nitroglycerin UG/L 0.98 4] ND |U
MMR  |MW-489S8 MW-4895102010 10/20/2010 |SW6010B Antimony UG/L 3.6 60 ND |U
MMR _ |MW-489S8 MwW-4895102010 10/20/2010 [SW6010B Copper UGIL 1.4 25| ND U
MMR  |MW-489S8 MW-48935102010 10/20/2010 |SW6G010B Lead UG/IL 3.2 10 ND |U
MMR  |MW-4898 Mw-4855102010 10/20/2010 [SW6020 Tungsten UG/L 0.3 2] ND U
MMR  |MW-489S MW-4895102010 10/20/2010 |SW8330 Nitroglycerin UG/L 0.98 4] ND U
Notes:

! MDL = Method Detection Limit.
2 RL = Laboratory Reporting Limit.

B Qualifiers: U = analyte was not detected above this value. J = value is estimated because it is below the laboratory reporting limit or due to limitations identified in
the data validation. UJ = the analyte was not detected above this value and the value is estimated due to limitations identified in the data validation. R = value was
rejected due to major problems identified in the data validation.

1of1
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JULIET, KILO, AND TANGO RANGES
2011 ENVIRONMENTAL SAMPLING AND ANALYSIS
REPORT

Sampling May 2011 through October 2011

1.0 INTRODUCTION

Juliet, Kilo, and Tango Ranges at Camp Edwards are 25-meter small arms
ranges (SARs) currently used for marksmanship training using lead ammunition
under a pilot test program approved by the US Environmental Protection Agency
(EPA) and the Environmental Management Commission (EMC). The pilot test
program is intended to assess the STAPP bullet containment systems installed
on these three ranges and determine if the ranges can be used for live firing with
lead ammunition while protecting the environment. The pilot test program has
been extended at all three ranges by EPA and EMC until the end of calendar
year 2011. Figure 1 shows the locations of J, K, and T Ranges within Camp
Edwards.

As part of the pilot test approval, and in accordance with the conditions
established by the EMC and the EPA for the Massachusetts Army National
Guard (MANG) to fire lead ammunition, these ranges are operated and
maintained as outlined in range-specific Best Management Practices and
Operations, Maintenance, and Monitoring Plans (OMMPs). The OMMPs include
a program of periodic sampling of soil, pore water, and groundwater. The
samples are analyzed for range-related analytes including select metals that are
commonly used in ammunition, tungsten, and the propellant nitroglycerine. Sail
samples and pore water samples are also analyzed for pH which is an important
parameter for determining the mobility of certain metals in the environment. The
goal of this monitoring program is to determine when routine maintenance
activities are needed to promote range sustainability and protect the
environment.

This report summarizes the sampling program that was conducted by the MANG
in 2011 as prescribed in the respective OMMPs for J, K, and T Ranges.

2.0 RANGE USE SUMMARY

J Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the Impact Area Groundwater Study Program
(IAGWSP) and the Final Juliet (J) Range Soil and Groundwater Investigation
Report was completed in September 2008. Levels of nitroglycerine and lead that
indicated deposition from range use were detected in soil. However, these
analytes were not detected in groundwater. The MANG decided to remove
surface soils from the range and regrade it in 2008 and a STAPP bullet collection
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system was installed. The range floor was completely re-graded and
reconstructed to improve drainage in 2010. Three pan lysimeters were installed
on the range in 2010 to monitor pore water percolating through the soil. The pilot
test period commenced on J Range in 2009. Approximately 50,000 bullets were
fired into the STAPP system on the range from 2009 to 2010. An additional
60,000 bullets (approximately) were fired in 2011. This report summarizes the
second and third rounds of operational samples collected under the OMMP at J
Range.

K Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Final Kilo (K) Range Soil
and Groundwater Investigation Report was completed in September 2008.
Levels of nitroglycerine and lead that indicated deposition from range use were
detected in soil. However, these analytes were not detected in groundwater.
The MANG regraded the range and installed a STAPP bullet collection system in
2008. The range floor was completely re-graded and reconstructed to improve
drainage in 2010. Three pan lysimeters were installed on the range in 2010 to
monitor pore water percolating through the soil. The pilot test period commenced
on K Range in 2009. Approximately 80,000 bullets were fired into the STAPP
system on the range from 2009 to 2010. An additional 125,000 bullets
(approximately) were fired in 2011. This report summarizes the second and third
rounds of operational samples collected under the OMMP at K Range.

T Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Draft Final T Range Soil
and Groundwater Investigation Report was completed by the IAGWSP in Juhe
2007. Levels of nitroglycerine and lead were detected in soil that indicated
deposition from range use. However, these analytes were not detected in
groundwater. The MANG re-graded surface soils from the mounded firing line, in
effect raising the 25-meter firing line and improving the angle of fire into the
STAPP system. The area between the firing line and the new berm were not
excavated or regraded. The STAPP bullet collection system was installed in
2006. Several suction lysimeters were installed in 2007 to monitor pore water
percolating through the soil for tungsten. These were removed after sampling in
2010 because of concerns with the quality and representativeness of the
samples. Three pan lysimeters were installed on the range in 2010. The pilot
test period commenced in 2008. Operational samples were first collected under
the OMMP in 2008. Approximately 254,000 bullets were fired on the range from
the commencement of the pilot test through 2010. An additional 37,000 bullets
were fired in 2011.

3.0 OMMP MONITORING REQUIREMENTS
3.1 Surface Soil

The soil sampling at J, K, and T Ranges includes multi-increment sampling (MIS)
from O to 3 inches depth from 6 sample areas on each range (see Attachment 1,

2
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Figures 1, 2, and 3). The sample areas are laid out in strips across the width of
the ranges from the firing lines to the backstop berms so that the impact of
deposition at the firing lines, the target areas, and the areas in between could be
separately quantified.

Soil samples were collected from all three ranges in May and October 2011. The
specific sample collection protocol is described in the attached “Small Arms
Range Sampling and Analysis Data Report — July 2011” (Attachment 1) and
“‘Small Arms Range Sampling and Analysis Data Report — December 2011"
(Attachment 2) prepared by Tetra Tech EC, the contractor who completed the
sampling. Soil samples were analyzed for antimony, copper, lead, zinc,
tungsten, and nitroglycerine. Soil sampling locations are shown in Attachments 1
and 2, Figures 1, 2, and 3.

3.2 Pore Water

Pore water samples were collected from pan lysimeters installed on J, K, and T
Ranges in May and October 2011. All pan lysimeters are installed approximately
2 feet below the ground surface. All pore water samples were analyzed for
antimony, copper, lead, tungsten, and nitroglycerine. The locations of the
lysimeters are shown on Attachments 1 and 2, Figures 1, 2, and 3.

During the October 2011 sampling round, pH readings were taken from the
lysimeters for the first time. Measuring the pH of the pore water provides some
indication of the effectiveness of the lime additions on the range floor. The pH
readings ranged from 7.0 to 9.0 as summarized in the table below. Three of the
lysimeters did not have enough water in them for readings to be taken.

LOCID Sample_ID Sample_Date | Analyte Result
LYJRNGOO1 LYJRNGO01_OCT11UA 10/12/2011 | pH 8.6
LYJRNGOO2 LYJRNG002_ OCT11UA 10/12/2011 | pH 7.6
LYJRNGOO3 | |yJRNGO03_OCT11UA 10/11/2011 | pH 8.0
LYKRNGOO1 LYKRNGOO1_OCT11UA 10/21/2011 | pH No water
LYKRNGOOZ | | YKRNG002 OCT11UA 10/12/2011 | pH 7.6
LYKRNGO03 | | yKRNGO03_OCT11UA |  10/12/2011 | pH 9.0
LYKRNGOO4 LYKRNGO04_OCT11UA 10/12/2011 | pH No water
LYTRNGO11 LYTRO11_OCT11UA 10/11/2011 | pH 7.0
LYTRNGO12 | [yTRO12_OCT11UA 10/11/2011 | pH No water
LYTRNGO13 | |YTRO13_OCT11UA 10/11/2011 | pH 8.1

3.3 Groundwater

Groundwater monitoring well locations are shown on Attachments 1 and 2,
Figures 1, 2, and 3.
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Groundwater samples were collected in May and October 2011. Samples were
analyzed for antimony, lead, copper, zinc, tungsten, and nitroglycerine.

3.4 STAPP System Water
3.41 Tango Range

A total of 2,465 gallons of water were removed from the Tango Range STAPP
system during training year (TY) 2011. No analytical characterization of the
water was required by the receiving facility during 2011 because the water was
already previously characterized. However, at the request of EPA, samples were
collected and analyzed from the T Range STAPP system in October 2011. The
results are included in Attachment 2 - Small Arms Range Sampling and Analysis
Data Report — December 2011, Table 10. Samples of the STAPP water were
also collected in the spring of 2011. The results of those analyses were provided
previously under separate cover.

3.4.2 Juliet & Kilo Ranges

A total of 815 gallons was removed from the J Range STAPP system and a total
of 1,545 gallons was removed from the K Range STAPP system. No analytical
characterization of the water was required by the receiving facility during 2011
because the water was already previously characterized. However, at the
request of EPA, samples were collected and analyzed from the J and K Range
STAPP systems in October 2011. The results are included in Attachment 2 -
Small Arms Range Sampling and Analysis Data Report — December 2011, Table
10. Samples of the STAPP water were also collected in the spring of 2011. The
results of those analyses were provided previously under separate cover.

4.0 SUMMARY OF LABORATORY RESULTS

Laboratory data from the analyses of soil, pore water, groundwater, and STAPP
water samples collected at the three ranges during this reporting period are
summarized in the Small Arms Ranges Sampling and Analysis Data Reports
which are provided as Attachments 1 and 2.

5.0 COMPARISON TO OMMP INTERIM ACTION LEVELS

The OMMPs for the respective ranges list interim action levels for soil, pore
water, and groundwater that trigger responses at different concentrations. Action
levels have been assigned for lead, antimony, and nitroglycerine in soil, pore
water, and groundwater. Action levels for copper have also been assigned for
pore water and groundwater (but not for soil). The action levels for soil, pore
water, and groundwater are summarized on Figure 2. As presented in the
OMMPs, the interim action levels were assigned for only the initial year of range
operation. At all three ranges that initial year has passed, however, since the

4
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ranges continue to operate under the pilot test program, the interim action levels
continue to be used as a point of comparison for the laboratory results.

5.1 Soll

At J Range, the level 2 interim action level for nitroglycerine in soil was exceeded
at Area 1 during both the May and October sampling events. No other area on J
Range had any exceedences. Figures 3 and 4 summarize the soil sampling
results for nitroglycerine and lead on J Range in May and October respectively.

At K Range, the level 1 interim action level for nitroglycerine in soil was exceeded
in soil sample Area 1 and Area 5 in May. In October, the level 2 interim action
level was exceeded in Area 1. There were no other exceedences at that time.
Figure 5 and 6 summarize the soil sampling results for nitroglycerine and lead on
K Range in May and October respectively.

At T Range the level 1 interim action level for nitroglycerine in soil was exceeded
at sample Area 1C and the level 2 interim action level was exceeded at areas 1A,
1D, and 1E in May. This pattern was repeated in the October sampling. Figures
7 and 8 summarize the soil sampling results for nitroglycerine and lead on T
Range in May and October respectively.

5.2 Pore Water

No interim action levels were exceeded in the lysimeters at J Range.
No interim action levels were exceeded in the lysimeters at K Range.

No interim action levels were exceeded in the lysimeters at T Range.
5.3 Groundwater
No interim action levels were exceeded in the groundwater monitoring wells at J

Range.

No interim action levels were exceeded in the groundwater monitoring wells at K
Range.

No interim action levels were exceeded in the groundwater monitoring wells at T
Range.

6.0 COMPARISON WITH PREVIOUS SAMPLING RESULTS

6.1 Soil

Soil sampling on J and K Ranges started in October 2010. That was the first
sample collection since reconstruction of the ranges including complete
replacement of the range floors. Additional samples have been collected in May
2011 and October 2011 using the same protocols. At T Range, soil samples
were collected in February 2008, October 2010, May 2011, and October 2011.

5
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The following is a brief comparison of nitroglycerine and lead concentrations over
time as these are the two primary analytes of interest.

Lead concentrations at J range have remained steady over the three sample
rounds conducted. Average lead concentrations, using all 12 soil samples
collected, has been 44 ppm, 53 ppm, and 50 ppm.

Lead concentrations at K range have remained steady over the three sample
rounds conducted. Average lead concentrations, using all 12 soil samples
collected, all been in 24, 23 ppm, and 27 ppm. These values are similar to
background concentrations.

Lead concentrations at T Range should be considered in two parts. The area of
the range that was reworked during construction in 2008 is represented by
sample Areas 1A and 1B. The lead concentrations in Areas 1A and 1B remain
similar to background concentrations. The downrange area that has remained
mostly undisturbed for many years of range use is represented by areas 1C, 1D,
and 1E. Lead concentrations in Areas 1C, 1D, and 1E have, on average
decreased somewhat since 2010.

Average lead concentrations, ppm

Oct-10 | May-11 | Oct-11
J Range 44 53 50
K Range 24 23 27
T Range 212 165 207

Nitroglycerine concentrations have increased at all three ranges. This is
probably due, at least in part, to the sample collection occurring within days after
a training event on the ranges when fresh propellants were deposited on the
range.

Average Nitro concentrations, ppb
Oct-10 May-11 Oct-11
JRange | no calc* 3702 4268
K Range | no calc* 3773 6781
T Range 14,794 10,312 12,705
*no calc= the range-wide average
could not be calculated because
many of the analytical results were
below the reporting limit of the
method
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6.2 Pore Water

The pore water lysimeters at J, K, and T Ranges have been sampled three times:
October 2010, May 2011, and October 2011. Lead, copper and zinc are the only
analytes that have been detected in more than one sampling event but the
detected concentrations have been estimated below the reporting limit each time.
No significant trends have been observed at any location.

6.3 Groundwater

Copper and zinc have been detected in groundwater samples from all three
ranges. However, most concentrations are estimated concentrations below the
reporting limit of the analyses. No trends have been observed in any of the
wells.

At T Range, a sample collected from MW-467S in March 2010 contained
elevated levels of several metals including lead. This well has been resampled
and analyzed for metals 3 times since then and those metals have not been
detected again. This indicates that the one-time detection of lead and other
metals in MW-467S was anomalous and not representative of actual conditions
in the groundwater aquifer. It is suspected that interference caused by sediment
containing naturally occurring metals in the unfiltered sample was the cause of
the anomalous levels.

7.0 REPEATABILITY OF REPLICATE SOIL SAMPLES

Repeatability of a sampling program is assessed through the collection and
analysis of replicate samples from the same sample area. The Relative
Standard Deviation (RSD) of the replicates is calculated and compared to a
guality goal. The RSD= the standard deviation of the three replicate results
divided by the average of the three results expressed as a percentage. In
Appendix C attached to EPA's May 3 2011 letter, EPA indicates a preference for
RSDs of 25% or less for sampling at J, K, and T Ranges.

Replicate samples are collected from Area 1, Area 3, and Area Sat J and K
Ranges and from Area 1A, 1B, 1C, 1D, and 1E at T range. The table below
summarizes the RSDs calculated for lead and nitroglycerine May and October
2011. Concentrations of other soil analytes are generally not detected or at low
concentrations so the RSDs of those analytes were not calculated.

Relative Percent Differences in Replicate Samples at
J, K, and T Ranges, 2011

Range | Sample | May May October | October
Area 2011 2011 2011 2011
RPD - | RPD - RPD - |RPD -
Lead Nitro Lead Nitro
7
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(%) (%) (%) (%)
J Area1 |17 23 16 21
Area3 | 67" 27 34 17
Area5 |14 20 25 8
K Areal1 |5 13 11 26
Area3 |2 14 7 9
AreaS |4 48* 5 2
T Area 1A |5 16 3 17
Area 1B | 14 24 11 12
Area 10 27 5 7
1C
Area 44* 27 16 18
1D
Area 1E [ 18 14 15 4
Overall average |18 23 14 13
RPD

“Despite RSD greater than 25%, all concentrations were below the
interim action levels.

The RSDs for lead range from 2% to 67% with an OMMP program-wide average
of 18% in May 2011 and 14% in October 2011. This indicates a successful
sampling program although there are some outliers.

Note that all lead results were far below the interim action levels specified in the
OMMPs, even for the samples with the worst repeatability. Specifically, the
highest lead detection on any range was 522 ppm which is less than 12% of the
level 1 interim action level (4535 ppm). All data have been adequate for decision
making under the OMMPs and re-sampling in the areas where repeatability was
poor is not needed.

The RSDs for nitroglycerine range of 2 to 48% and an average of 23% in May
2011 and 13% in October 2011. This indicates a successful sampling program
although there are some outliers. This good correlation indicates that the actual
concentration in the soil is likely to be within the range of the three detected
values. All data have been adequate for decision making under the OMMPs and
re-sampling in the areas where repeatability was poor is not needed.

8.0 FURTHER ACTION

Soil, pore water, and groundwater samples will be collected again in October
2012. The scope of the sampling at that time will be dictated by the new
Combined J, K, and T Ranges OMMP that is currently being drafted. The results
of the environmental monitoring conducted to date will help to inform the
decisions made developing the scope of work in that document.

8
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T Range will most likely be converted to a copper-only range using the new
M855A1 bullet. When that occurs, T Range monitoring will no longer be
conducted under the current T Range OMMP.
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Figure 2

OMMP Interim Action Levels

Table 4-1. Interim Surface Soil Action Levels
for the Initial Year of Fire Operations on Juliet Range

Level 1 Level 2
Analyte Resampling and Validation Focused Reassessment®
Lead 453 mg/Kg 9070 mgKg
Antimony 1,750 me/Kg 3500 mg/Ke
Nitroglycerm JmzKg 10 mg/Kg

Table 4-1. Interim Soil-Pore Water Action Levels
for the Initial Year of Fire Operations on Juliet Range

Level 1 Level 2 Level 3
Analyte Sampling and Validation® Focused Reassessment” Range Maintenance® |
Lead 10ugl 15ugl 30ugl
Copper 867 ugL 1,300 ug/L 2,600 ugL
Antimony 40ugl 6.0ugT 12ugl
Nitroglycerin 32usl 48us 96usl

Table 4-3. Interim Groundwater Action Levels

for the Initial Year of Fire Operations on Juliet Range
Level 3
Level 1 Level 2 Cease Fire and
Aunalyte Sampling and Validation® Focused Reassessment’ Maintenance Action®
Lead 5.0ugL T3 uglL 13ugL
Copper 434 ugL 650 uglL 1300 ug/L
Antimony 20ugL 30ugL 6.0 ugL
Nitroglycerin 1.6ugL 24ugl 48ugl
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Figure 7 - T Range
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1.0 FIELD ACTIVITIES SUMMARY

Field activities were initiated on May 23, 2011 in accordance with the Scope of Work: J, K, and
T Ranges Environmental Sampling, Spring 2011 Project Note (dated April 14, 2011). The
project note summarizes the approved modifications to the Operations Maintenance and
Monitoring/Best Management Practices Plans for the Juliet Range, Kilo Range and Tango
Ranges. All samples were submitted to Test America Laboratory, Inc. in Burlington, Vermont
for analysis. Results from the May 2011 sampling events are presented in data tables
organized by Range and matrix in Appendix A.

1.1 Juliet Range

Multi-increment soil (MIS) samples were collected from six equal-sized grids (Areas 1 through 6)
S-meters wide and the full length of the firing line extending along the range floor from the firing
line to the berm as shown in Figure 1.

One hundred point multi increment samples were collected from depth of O to 3 inches below
ground surface (bgs) on May 26, 2011. Two replicate 100-point samples were also collected
from Areas 1, 3 and 5. All samples were ground and processed in accordance with CRREL
procedures. Samples collected from Areas 1 through 5 were submitted for lead, copper, zinc,
and antimony analyses via Method 3050B/6010B, tungsten analysis via Method 6020 and
nitroglycerin analysis via Method 8330B. The sample collected from Area 6 was submitted for
lead, copper, zinc, and antimony analyses via Method 3050B/6010B and tungsten analysis via
Method 6020.

Purge water samples were collected from three pan lysimeters (LYJRNGO1, LYJRNGO02 and
LYJRNGO3) on May 25 and 26, 2011. There was not sufficient rainfall during the following
week to allow the collection of “fresh” water so the purge water samples were submitted for
analysis. One half of the sample volume was field filtered and both unfiltered and filtered
samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for lead,
copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Figure 1 shows locations of the pan lysimeters.

Groundwater samples were collected from two monitoring wells MW-4715 and MW-472S on
May 24 and 25, 2011. One half of the sample volume was field filtered and both unfiltered and
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Field duplicate samples were collected and submitted from
MW-471S. Groundwater sample locations are shown on Figure 1.

A sample was collected from the STAPP system run off by the MAARNG on April 15, 2011 and
submitted for TAL metals analysis by Method 3050B/6010B and tungsten analysis by Method
6020.

1 2011-0-JV09-0005
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1.2 Kilo Range

Multi-increment soil (MIS) samples were collected from six equal-sized grids (Areas 1 through 6)
5-meters wide and the full length of the firing line extending along the range floor from the firing
line to the berm as shown in Figure 2.

One hundred point multi increment samples were collected from depth of O to 3 inches below
ground surface (bgs) on May 27 and 31, 2011. Two replicate 100-point samples were also
collected from Areas 1, 3 and 5. All samples were ground and processed in accordance with
CRREL procedures. Samples collected from Areas 1 through 5 were submitted for lead,
copper, zinc, and antimony analyses via Method 3050B/6010B, tungsten analysis via Method
6020 and nitroglycerin analysis via Method 8330B. The sample collected from Area 6 was
submitted for lead, copper, zinc, and antimony analyses via Method 3050B/6010B and tungsten
analysis via Method 6020.

Purge water samples were collected from four pan lysimeters (LYKRNGO1, LYKRNGO2,
LYKRNGO3 and LYKRNGO004) on May 26, 2011. There was not sufficient rainfall during the
following week to allow the collection of “fresh” water so the purge water samples were
submitted for analysis. One half of the sample volume was field filtered and both unfiltered and
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Field duplicate samples were collected and submitted from
LYKRNGOO1. Figure 2 shows locations of the pan lysimeters.

Groundwater samples were collected from two monitoring wells MW-4735 and MW-474S on
May 24 and 25, 2011. One half of the sample volume was field filtered and both unfiltered and
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 2.

A sample was collected from the STAPP system run off by the MAARNG on April 15, 2011 and
submitted for TAL metals analysis by Method 3050B/6010B and tungsten analysis by Method
6020.

1.3 Tango Range

Multi-increment soil (MIS) samples were collected from six equal-sized grids (Areas 1A through
1E and Area 2A) S5-meters wide and the full length of the firing line extending along the range
floor from the firing line to the berm as shown in Figure 3.

One hundred point multi increment samples were collected from depth of O to 3 inches below
ground surface (bgs) on May 23, 2011. Two replicate 100-point samples were also collected
from each of the range floor areas (Areas 1A through 1E). All samples were ground and
processed in accordance with CRREL procedures. Samples collected from Areas 1A through
1E were submitted for lead, copper, zinc, and antimony analyses via Method 3050B/6010B,
tungsten analysis via Method 6020 and nitroglycerin analysis via Method 8330B. The sample
collected from Area 2A was submitted for lead, copper, zinc, and antimony analyses via Method
3050B/6010B and tungsten analysis via Method 6020.

2 2011-0-JV09-0005
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Purge water samples were collected from three pan lysimeters (LYTRNGO11, LYTRNGO012, and
LYTRNGO13) on May 24, 2011. There was not sufficient rainfall during the following week to
allow the collection of “fresh” water so the purge water samples were submitted for analysis.
One half of the sample volume was field filtered and both unfiltered and filtered samples were
submitted for analysis. Unfiltered (TOTAL) samples were submitted for lead, copper, antimony,
zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via Method 8330B.
Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc analysis via
Method 3050B/6020. Figure 3 shows locations of the pan lysimeters.

Groundwater samples were collected from two monitoring wells MW-4675 and MW-489S on
May 24, 2011. One half of the sample volume was field filtered and both unfiltered and filtered
samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for lead,
copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 3.

20 SUMMARY

All samples have been collected as planned and the data has been reviewed and validated in
accordance with standard procedures. Sample results have been compared to Level 1 Interim
Action Levels for antimony, lead, copper and nitroglycerin in soil, pore water and groundwater
samples. Analytical data tables are presented by Range and matrix in Appendix A.

The lead and antimony results from the multi incremental soil samples collected from all ranges
were less than the action levels of 4,545 mg/kg and 1,750 mg/kg, respectively. The results for
nitroglycerin in the MIS samples collected from the Area 1 at the J and K Ranges, Area 5 at the
K Range and Areas 1A, 1C, 1D and 1E at the T Range exceeded the action level of 5,000
Mg/kg. The soil sample results for each range are presented in Tables 1, 4and 7.

The lead, antimony and copper results from the lysimeter samples collected from all ranges
were less than the action levels of 10 pg/L, 4.0 pg/L and 867 ug/L, respectively. The action
level for nitroglycerin in pore water was 3.2 pg/L; the results for nitroglycerin in the lysimeter
samples from all ranges were non-detect at 2 pg/L. The lysimeter sample results are presented
in Tables 2,5 and 8.

The lead, antimony and copper results from the groundwater samples collected from all ranges
were less than the action levels of 5.0 pg/L, 2.0 pug/L and 434 ug/L, respectively. The action
level for nitroglycerin in groundwater was 1.6 pg/L; the results for nitroglycerin in the
groundwater samples from all ranges were non-detect at 2 pg/L with a method detection limit of
0.6 pg/L. The groundwater sample results are presented in Tables 3, 6 and 9.

There are no action levels for the STAPP sample results; results are presented in Table 10.

The data are usable for project related decisions.

3 2011-0-JV09-0005
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Table 1
J Range Validated Soil Data

Date Test Resll Tample |
SitelD | Location 1D | Field Sample D | Monhing | Easting | Sampled | Method | Analyte | Value | Qualifier' | Units |MDL®| RU | Type |
JRANGE |SSJRMGO0T | SSJRNGOOT_A 371958.87 | 05/26/2011 | SWe0108|  Copper 158 MGIKG | 0078 | 12 | N1
JRANGE |SSJRNGOOT | SSJRMGOOT_A | (371958 87 | O5/26/2011 | SWe0108 Lead 226 MGIKG| 011 | 048] N1
JRANGE |SSJRMGODT | SSJRNGOOT_A 371958,87 | 05/26/2011 | SWB0108 | Antimony ND U WGIKG| 019 | 28 | N1
TRANGE |SSJRNGODT | SSJRMGOOT_A | [371058.87 | CA/26/2011 | SWE0108 Zine 319 MGIKG| 0023 | 088 | N1
J RANGE SSJRNGOM SSJRNGOD1_A | 4616341.33 | 37195887 | 05/26/2011 | SWe020 Tungsten ND u MGIKG| 0.011 | 0.16 N1
TRANGE |SGJRMGO0T | SGJRMGOOT_A | 461634133 | 371058.87 | 05/26/2011 | SWB3a0 | Nitroglycenn | 5260 UGIKG | 608 | 1660] N1
TRANGE |SSJRNGO0T | SSJRNGUOT_B | 4616341.33 | 371958.87 | O5/26/2011 | SWB0108 | Copper 158 MGIKG | 0079 | 1.2 | FRT
TRANGE |SSJRNGODT | SSJRNGOOT_B | 461634133 | 37105887 | O5/26/2011 | SWe0108 Lead 321 MGIKG| 0.11 | 050 | FRT
TRANGE |SSJRNGODT | SSJRNGOO1_B | 461634133 | 371095887 | D5/26/2011 | SWB0108 | Antimony ND U MGIKG| 0.19 | 20 | FRI
TRANGE |SSJRNGODT | SSIRNGUOT_B | 461634133 | 371956.87 | O5/26/2011 | SWo0108 Tine 305 MGIKG | 0030 | 058 | FRT |
JTRANGE |SSJRMGOUT | SSJRMGOUT_B | 461634133 | 371958.67 | 05/26/2011 | SWB020 | Tungsten ND U MGIKG | 0011 | 018 | FR1
J RANGE SSJRNGO0 SSJRNGO01_B | 4616341.33 | 371058 87 | 0/26/2011 | SWB330 | Nitroglycerin | 11100 UG/KG| 608 | 1990 FR1
TRANGE |SSJRNGODT | SSJRMGOOT_C | 461634133 | 37195887 | Oo/26/2011 | SWE0108 | Copper 145 MGIKG | 0080 | 12 | FRI
TRANGE |SSJRMGO0T | SSJRNGOOT_C | 451634133 | 271058.87 | 0572802011 | SW0108 Tead 343 MGIKG| 0.11 | 050 FR1
JTRANGE |SSJRNGODT | SSJRNGOOT_C | 37195887 | O5/26/2011 | SWE0108 | Antimony ND U MGIKG| 0.19 | 20 | FRI
JRANGE |SSJRMGODT | SSJRNGOOT_C 33 | 371958.87 | 05/26/2011 | SWe0108 Tinc 254 MGIKG | 0030 | 10 | FRI
JTRANGE |SSJRMGO0T | SSJRMGOUT_C | 461634133 | 371958.67 | 05/26/2011 | SWBUZ20 | Tungsten ND U MGIKG| 0012 | 016 | FR1
JRANGE |SSJRNGODT | SSJRNGDDT_C | 461634133 | 371958.87 | 05/26/2011 | SWB330 | Nitroglycenn | 9060 UGIKG | 801 |1960] FR1
TRANGE |SSIRNGOUZ | SSJRNGOOZ_A | 481634537 | 37105024 | OS/26/2011 | SWEO108 Lead 323 MGIKG| 0.11 | 050 N1
JTRANGE |SSJRNGODZ | SSJRNGOOZ_A | 461634557 | 37105024 | DS/28/2011 | SWE0108 | Antimony ND U MGIKG| 018 | 20 N
JTRANGE |SSJRNGODZ | SSJRNGOUZ_A | 461634557 | 37105024 | Do/28/2011 | SWe0108 | Copper ND ] MGIKG | 0.080 | &0 N1
TRANGE |SSJRNGO0Z | SSJRNGOOZ_A | 461634537 | 371059.24 | O5/26/2011 | SW60108 Tinc 716 MGIKG| 0030 | 10 | N1
TRANGE |SSJRNGOOZ | SSJRNGOOZ_A | 461634537 | 37105024 | DG/26/2011 | SWB020 | Tungsten ND U MGIKG| 0011 | 014 | M1
JRANGE |SSJRMGOUZ | SGJRMNGOUZ_A | 461634537 | 371959.24 | 05/26/2011 | SWB330 | Nitroglycenin | 1900 [ UGIKG | 603 |1970] N1
JRANGE |SSJRNGOD3 | SGJRNGOUS_A | 461635092 | 3719602 | 05/26/2011 | SWe0108 | Lead 56.0 MGIKG| 0.11 | 051] N1
JRANGE |SSJRNGOD3 | SSJRNGUU3_A | 461635092 | 371950.2 | U5/26/2011 | SWe0108 | Antimony ND ] MGIKG| 0.19 | 20 N1
JTRANGE |SSJRNGODS | SSJRNGOO3_A | 461635062 | 3719502 | Do/26/2011 | SWe0108 | Copper ND ] MGIKG | 0.081 | 8.2 N
JTRANGE |SSJRNGO03 | SSJRNGOO3_A | 461635092 | 371050.2 | O5/26/2011 | SW60108 Tinc 0 MGIKG| 0030 | 10 | N1
TRANGE |SSJRNGOD3 | SSJRMGO03_A | 461635002 | 371950 2 | OG/26/2011 | SWB020 | Tungsten ND U MGIKG| 0012 | 016 | M1
JTRANGE |SSJRNGO03 | SSJRNGUU3_A | 461635062 | 371050.2 | US/26/2011 | SWa330 | Mitroglycerin | 1430 1 UGIRG | 624 2040 M1
TRANGE |SSJRNGO0S | SSJRNGOO3_B | 4516350.82 | 371950.2 | OS/26/2011 | SWE0108 | Copper 12 WMGIKG | 0080 | 12 | FRT
TRANGE |SSJRNGO03 | SSJRNGOU3_B | 461635092 | 371950.2 | O5/26/2011 | SWe0108 Lead 192 MGKG[ 0.11 | 050 | FR1
JTRANGE |SSJRNGODS | SSJRNGO03_B | 461635062 | 3719502 | O5/28/2011 | SWE0108 | Antimony ND ] MGIKG| 018 | 30 | FRT
TRANGE |SSJRNGODS | SSJRNGOO3_B | 461635002 | 3719502 | O5/26/2011 | SWe0108 Zinc 218 WMGIKG | 0030 | 10 | FRT
JRANGE |55JRNGOD3 | SSJRNGD03_B | 4816350002 | 371950.2 | O5/26/2011 | SW6020 | Tungsten | ND ] MGIKG | 0011 | 028 FRI
TRANGE |SSJRNGOD3 | SSJRNGO03_B | 4616350 62 | 371950 2 | 0o/26/2011 | SWE330 | Mitroglycenn | 2770 1 UGIKG | 616 |2010| FRT
JTRANGE |S5JRNGOD3 | SSJRNGD03_C | 461635092 | 371950.2 | O/26/2011 | SWo0108 | Lead 488 WGIKG| 011 | 050 FRI
JTRANGE |SSJRNGO03 | SSJRNGUO3_C | 461635092 | 371050.2 | DS/26/2011 | SWe0108 | Antimony ND 0] MGKG| 0.19 | 20 | FRI
JRANGE _|SSJRNGOU3 | SSJRNGOO3_C | 461635062 | 371659.2 | 05/26/2011 | SWe0108 | _ Copper ND U |MGKG|0080] 89 | PRI
JTRANGE |SGJRNGOD3 | SSJRNGOU3_C | 461695002 | 371950.2 | 05/26/2011 | SWe0108 Zinc Fiki WGIRG | 0030 | 10 | FR1
JTRANGE |SSJRNGO03 | SSJRNGUU3_C | 461635092 | 371950.2 | US/26/2011 | SW6020 | Tungsten ND 0] MGIKG 0012 [ 0.16 | FR1
TRANGE |SSJRNGODS | SSJRNGOO3_C | 461635062 | 371950 2 | DS/26/2011 | SWE330 | Nitroglycenn | 2000 1 UGIKG| 613 |2000| FRT
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Table 1
J Range Validated Soil Data
Date Test Fewll Tample |

SitelD | Location 1D | Field Sample D | Monhing | Easting | Sampled | Method | Analyte | Value | Qualifier' | Units |MOL®| RU | Type |
JRANGE |SSJRMGOD4 | SGJRNGO04_A | 4616356.64 | 371959.22 | 05/26/2011 | SWe0108 | Lead 518 MGIKG| 0.11 |051] NI
JTRANGE |SSJRNGOD4 | SSJRMGD04_f | 4616350 64 | 371950.22 | O5/26/2011 | SWE0108 | Antimony ND U MGIKG| 018 | 20 T
JRANGE |SSJRMGOD4 | SSJRNGOU4_A | 4616356.64 | 371950.22 | 05/26/2011 | SWe0108 | Copper ND U WMGIKG [ D081 | 7.1 N
TRANGE  |SSIRNGODY | SSJRNGOOS_A | 4616356.64 | 371050.22 | OS/28/2011 | SWe0108 Zine 222 MGIKG | 0030 | 10 N1
JRANGE |SSJRMGOD4 | SSJRNGOU4_A | 461635664 | 371950,22 | D5/26/2011 | SW6020 | Tungsten ND U MGIKG | 0012 | 012 | N1
TRANGE |SSJRNGO04 3616350 54 | 371050.22 | OG/26/2011 | SWE330 | Mitroglycern | 1960 ] UG/KG | 506 | 1860] N1
JTRANGE  |SSJRNGODS | SSJRNGUOS_A | 461636208 | 371959.17 | D5/26/2011 | SWe0108 | Lead 3 MGIKG| 0.11 | 050] W1
JTRANGE |SSJRNGODS | SSJRNGOOS_A | 461636208 | 37195617 | Do/28/2011 | SWe0108 | Antimony ND ] MGIKG| 018 | 20 N
TRANGE |SSJRNGODS | SSJRMGOOS_f | 461636208 | 271950.17 | O5/26/2011 | SWE0108 | Copper ND U MGIKG | 0080 | 68 N1
JTRANGE |SSJRNGODS | SSJRNGOOS_A | 4616302.08 | 371959.17 | D5/20/2011 | SWE0108 Tine 223 MG/KG | 0030 | 1.0 G
TRANGE |SSJRNGODS | SSJRNGUOS_A | 4616362.08 | 371959.17 | DS/26/2011 | SWB020 | Tungsten ND U MGKG | 0012 | 023 | N1
J RANGE SSJRNGOOS SSJRNGOOS_A | 4616362.08 | 37195817 | 02672011 | SWEB330 | Nitroglycerin 1220 J UGKG| 582 | 1940 N1
TRANGE |SSJRNGODS | SSJRNGOO5_B | 4616362.08 | 37195017 | OS/26/2011 | SW0108 Lead 371 MGIKG| 0.11 | 050 | FRT
JTRANGE |SSJRNGODS | SSJRNGO05 B | 461636208 | 37195017 | D5/28/2011 | SWE0108 | Antimony ND ] MGIKG| 019 | 20 | FRT
TRANGE |SSJRNGODS | SSJRMGD0S_B | 461636208 | 271950.17 | 05/26/2011 | SWE0108 | Copper ND U MG/KG | 0.080 | 7.1 FR1
JTRANGE |55JRNGOUS | SSJRNGD05_B | 4616362.08 | 371959.17 | O5/26/2011 | SWe0108 | oinc 225 MGIKG| 0030 10 | FR1
JTRANGE |SSJRNGO0S | SSJRNGUO5_B | 461636208 | 371959.17 | US/26/2011 | SWB020 | Tungsten ND 0] MGKG [ 0011 | 013 | FRT
JRANGE [SSJRNGODS | SSJRNGDOS_B | 4516362.08 | 37105017 | 05/26/2011 | SWB330 | Mitroglycerin | 1220 J UGHKG| 524 [ 1840 FR1
TRANGE |SSJRNGODS | SSJRNGOO5_C | 4B16362.08 | 37105017 | GS/26/2011 | SWEO108 Lead 300 MGIKG| D.11 | 048 | FR1
JTRANGE |SSJRNGODS | SSJRNGOO5_C | 461636208 | 37195017 | 05/28/2011 | SWE0108 | Antimony ND U MGIKG| 018 | 28 | FRT
JTRANGE |SSJRNGODS | SSJRNGO05_C | 461636208 | 37195617 | 05/26/2011 | SWe0108 | Copper ND ] MGIKG | 0078 | 7.8 | FRI
TRANGE |SSJRNGODS | SSJRNGOO5_C | 4616362.08 | 371959.17 | O5/26/2011 | SW60108 Tinc 26 MGIKG | 0029 | 0868 | FRT
TRANGE |SSJRNGODS | SSJRNGOOS_C | 461636208 | 37195017 | OS/26/2011 | SWB020 | Tungsten ND U MGIKG | 0011 | 0.15 | FRT
JTRANGE |SSJRNGODS | SSJRNGUO5_C | 461636208 | 371958.17 | US/26/2011 | SWa330 | Nitrogiycerin | 1810 1 UGIKG | 607 | 1980 FR1
JRANGE |55JRNGODG | SSJRNGDOB_A | 461636626 | 371056.00 | D5/26/2011 | SWe0108 | Lead 266 MGIKG| 0.11 [ 050 N1
JRANGE |SSJRNGODG | SSJRNGUOG_A | 4616366.20 | 371958.99 | D5/26/2011 | SWe0108 | Antimony ND ] MGIKG| 0.19 | 20 N1
JTRANGE |SSJRNGODS | SSJRNGOOG_A | 461636626 | 37105860 | 05/26/2011 | SWe0108 | Copper ND ] MGIKG | 0080 | 68 N
TRANGE |SSJRNGODG | SSJRNGOOB_A | 4616366.26 | 371058.59 | 05/26/2011 | SW60108 Tinc [TE] MGIKG| 0030 | 10 | N1
TRANGE |SSJRNGODS | SSJRMNGOOG_A | 461636626 | 37105800 | DG/26/2011 | SWB020 | Tungsten ND U MGIKG| 0011 | 033 M1

MNotes:

' Qualifiers: U = Mon-detect J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not

detected above this value and is due to inthe data

” MDL = Method Detection Limit

" RL= Limit

Tablen! 47_BTRange!

0 ataTablns. shs
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' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected above this
value and is estimated due to limitation in the data validation

? MDL = Method Detection Limit
* RL = Reporting Limit

Table 2
J Range Validated Lysimeter Data
Tare Resum

Site ID Location ID | Fleld SampleID | Northing Sampled | Test Method| Method Analyte Value | Qualifier’ | units | mbL® RL’
[T JRANGE |LYJRNGODT | LYJRNGOOTFA | 461634788 96 | 05/25/2011 | SW6020 | FLDFLT | Antimony ND U UGIL 16 20.0
| JRANGE |LYJRNGODT | LYJRNGOOTFA | 461634788 | 37195996 | 05/25/2011 | SW6020 | FLOFLT Copper 12 7 UGL | 088 | 200 |
[ JRANGE |LYJRNGOD1 | LYJRNGOOIFA | 461634780 | 37195006 | 05/25/2011 | SW6020 FLOFLT Lead 34 UGIL | 0035 20

JTRANGE |LYJRNGOO1 | LYJRNGOOTFA | 461634789 | 37195086 | 05/25/2011 | SWB020 FLOFLT Zinc 16 7] UGIL 0.86 20.0
[T JRANGE |LYJRNGOO1 | LYJRNGOO1UA | 461634789 | 37195006 | 05/25/2011 | SWB020 TOTAL | Antimony ND U UGIL 16 700
[ JRANGE |LYJRNGOO1 | LYJRNGODIUA | 461634789 | 37195886 | 05/25/2011 | SWE020 TOTAL Copper 16 1 UGIL 0.89 20.0

J RANGE LYJRNGOOT LYJRMGO01UA 451634789 371985096 05252011 SWB020 TOTAL Lead 50 UGL 0,035 20
[ JRANGE |LYJRNGOOT | LYJRNGOOTUA | 461634789 | 371959.96 | 05/25/2011 | SW6020 TOTAL Tungsten ND ] UGL | 0.0 20
[ JRANGE |LYJRNGOO1 | LYJRNGOOTUA | 4616347.89 | 37195096 | 05/25/2011 | SWB020 TOTAL Zine 59 J UGL | 086 200
[~ JRANGE |LTJRNGOO1 | LYJRNGODIUA | 461634789 | 371958.06 | 05/25/2011 | SW8330 | METHOD | Nitroglycerin|  ND ] UGIL 060 20
|~ JRANGE |LTJRNGOOZ | LYJRNGOOZFA | 461635588 | 371960.05 | 05/25/2011 | SWE020 FLOFLT | Antimony ND U UG 16 700

J RANGE LY JRNGO02 LYJRNGOOZFA 4616355.88 371960.05 05252011 SWBE020 FLDFLT Copper ND u UGL 0.89 200
[ JRANGE |LYJRNGODZ | LYJRNGOOZFA | 461635588 | 05/25/2011 | SWB020 FLOFLT Lead ND ] UGL | 0035 1
[~ JRANGE |LYJRNGODZ | LYJRNGOOZFA | 461635588 | 05/25/2011 | SWB020 FLOFLT Tine 4z 7 UGL | 086 200
|~ JRANGE |LTJRNGOOZ | LYJRNGODZUA | 461635588 | 371960.05 | 05/25/2011 | SW6020 TOTAL Antimony ND U UGIL 16 20.0
[ JRANGE |LYJRNGODZ | LYJRNGOOZUA | 461635588 | 37196005 | 05/25/2011 | SW6020 TOTAL Copper 10 1 UGL | 089 200
[ JRANGE |LYJRNGDDZ | LYJRNGOOZUA | 461635588 | 37196005 | 05/25/2011 | SW6020 TOTAL Lead a4 UGL | 0035 20
|~ JRANGE |LTJRNGOOZ | LYJRNGOOZUA | 461635588 | 371960.05 | 05/25/2011 | SW6020 TOTAL Tungsten D U UG 0.30 20
[ IRANGE |LYJRNGO02 | LYJRNGOOZUA | 461635588 | 37196005 | 05/25/2011 | SWB020 TOTAL Zinc 34 1] UGIL 0.86 200
[ JRANGE |LYJRNGODZ | LYJRNGOOZUA | 461635588 | 37196005 | 05/25/2011 | SWa330 | METHOD | Mitroglycenn|  ND 1] UGL | 060 20
| JRANGE |LTJRNGO03 | LYJRNGOOIFA | 4616366 | 37193902 | 05/26/2011 | SwW6020 FLOFLT | Antimeny ND U UGIL 16 20.0

J RANGE LYJRNGO03 WNGCIOBF»\ 4616368 371839.92 05/26/2011 SWBE020 FLDFLT Copper 30 ] UGIL 0.89 200
[~ JRANGE |LYJRNGOD3 | LYJRNGOO3FA | 4616368 37193092 | 05/26/2011 | SWB020 FLOFLT Tead 27 UGL | 0035 20
[ JRANGE |LVJRNGDD3 | LYJRNGDOIFA | 4616368 37193992 | 05/26/2011 | SWB020 FLOFLT Zine 35 ] UGL | 086 200
[~ JRANGE |LYJRNGOO3 | LYJRNGOOGUA | 4616368 37195992 | 05/26/2011 | SWB020 TOTAL Antimony ND U UGIL 16 200
[~ JRANGE |LYJRNGOO3 | LYJRNGOOGUA | 4616368 37195092 | 05/26/2011 | SWB020 TOTAL Copper 38 i UGIL 089 700
[ JRANGE |LYJRNGOO3 | LYJRNGOOZUA 4616368 37193992 | 05/26/2011 | SWB020 TOTAL Lead 50 UGL | 0035 20
[~ JRANGE [LYJRNGO0S | LYJRNGOOSUA | 4616368 37193092 | 05/26/2011 | SwW6020 TOTAL Tungsten ND U UGIL 0.30 20
[T JRANGE |LYJRNGODS | LYJRNGOOSUA | 4616368 371939.92 | 05/26/2011 | SWB020 TOTAL Tinc 83 7 UGL | 0.86 200
|~ JRANGE |LTJRNGOO3 | LYJRNGOOGUA | 4616368 37193092 | 05/26/2011 | SwWasa0 | METHOD | Mitreglycerin | ND U UGIL 060 20
Motes:

sRage
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Table 3
J Range Validated Groundwater Data
BOTOm
Top depth| Depth (it Date Extraction Result
SitelD | LocationiD | Field Sample ID (tbgs) | bas) | Sampled | TestMethod | Method | Analyte | Value | Qualifier’ | Units | MOL* | RL? |

JRANGE [MW-4715 WMWL4T1S_MAY11FA | 6450 | 9458 | 05/25/2011 SWG020 FLOFLT | Antimony ND U UGIL 16 200
| JRANGE [MW4715 | MW-a715_MAY11FA B4 50 Bi50 | GaimE011 || Svenm FLOFLT Copper ND V) UGIL 088 200

JRANGE _[MW-471S MW-ATIS_MAT11FA | 8458 | 9458 | Gsizaia0il | Sweoa FLOFLT Lead ND [ UGIL | 051 20
[ JRANGE |MW471S | WMWE4T15_MAYTIFA EENEER EEE EEE] FLOFLT Tinc 30 f] UGIL | 086 200

TRANGE [MW-4715 WW-4T1S_MAYTIFD | 8450 | 9458 | 05/2si2oii | SwWeoa FLOFLT Copper 0 £ UGIL | 088 | 200
| JRANGE |MW-4715 | MW-4715_MAY11FD B450 D450 | O5/25/2011 | Swve020 FLOFLT Antimony ND 1] UGIL 16 200
[ JRANGE [MW-4715 | MW-ATIS_MAYIIFD | 8450 | 9450 | O5/25/2011 |  Sve020 FLOFLT Tead ND 0 UGl | 043 20

TRANGE [MW-471S MW-ATIS_MATIIFD | 8450 | 9450 | Us/2s/2011 | Sweoa FLOFLT Zinc 27 J UGIL | 086 | 200
[~ JRANGE [MW.4715 | MW-a71S_MAY11UA 8450 Ba50 | DB/26/2011 | SWuB330 METHOD | Mitrogiycerin ND V) UGIL 080 20

TRANGE _[MW-4715 MW-4T1S_MAT11UA | B458 | 9458 | Ue/2a/2Dil | Sweozm TOTAL | Antimony ND 0 (= 6 200
[ JRANGE [MW-4715 | MW-47T1S_MAY11UA | 8450 | 9458 | 05/25/2011 | Swe020 TOTAL Copper ND U UGIL | 088 200

JRANGE _[MW-471S MW-4715_MAT11UA | B450 | 9450 | Oe/asi2il | sweozm TOTAL Lead ND U UGIL | 04z 20
[ JRANGE [MW-4715 | MW-4715_MAY11UA B4.50 D450 | 051252011 SW020 TOTAL Tungsten ND V] UGIL 030 20

TRANGE  |MW-a715 MW-4715_MAY1TUA | 8450 | 9458 | 05/25/2011 |  SwWe0z0 TOTAL Tnc 28 ) UGIL | 088 200
|~ JRANGE [MW-4715 | MW-4715_MAY11UD 8450 Ba50 | 05/25/2011 |  SwvBa30 METHOD | Nitrogiycerin ND 1] UGIL 060 20

TRANGE _[MW-4715 MW-4T1S_MAT1IUD | B458 | 9458 | Ue/2a/20il | Sweozm TOTAL | Antimony ND 0 UGIL 6 200
[ JRANGE |MW-4715 | MW-a7T15_MAY1IUD | 8450 | 9458 | 05/25/2011 | Swe020 TOTAL Copper ND [ UGIL 088 200

JRANGE [MW-471S WMVW-471S_MAY11UD | 8450 | 9450 | 0s/2s/2011 SWG020 TOTAL Lead ND U UGIL | 041 20
[ JRANGE [MWa715 | MWATI5_MAYIIUD | 8450 | 9450 | O5/25/2011 | Swe020 TOTAL Tungsten ND ] UGl | 030 20

JRANGE [MW-471S MW-471S_MAY11UD | 8458 | 9450 | 05/25/2011 SWE020 TOTAL Zinc 21 J UGIL | 086 200

JRANGE |MW-4725 MW-4725_MAY11FA 8531 8531 0512412011 SWE020 FLDFLT Copper 19 J UGIL 089 200
[ JRANGE [MW-a725 | MW-4725_MAY11FA 8531 531 | 0242011 SWe020 FLOFLT Antimony ND 1] UGIL 16 200
| JRANGE [MW-4725 | MW-4725_MAY11FA B5.31 8531 | 05/24/2011 | SwWWe020 FLOFLT Lead ND V] UGIL 028 20
[T JRANGE [MW-a725 | MW-4725_MAY11FA 85,31 9531 | 0G/242011 SW6020 FLOFLT Tinc 50 1 UGIL 086 200

JRANGE _[MW-4725 WMW-4725_MAYTIUA | 8531 | 9531 | Os/2a/20n1 SWE330 METHOD [ Hitreglycerin | ND U UGIL | 060 20

JTRANGE _[MW-4725 MW-4725_MAT11UA | 8531 | 9531 | Oa/ar2oii SWG020 TOTAL Antimony ND U UGIL 6 200

TRANGE _[MW-4725 MW-4725_MAT1TUA | 8531 | 8531 | Oe/aai2oil | swwenzo TOTAL Copper ND U UGIL | 088 | 200
[ JRANGE [MW-4725 | MW-4725_MAY11UA 85,31 9531 | 0242011 SWB020 TOTAL Lead ND 1] UGIL 030 20
| JRANGE |MW-4725 | MW-4725_MAT11UA B5.31 9531 | 05/24/2011 | Swve020 TOTAL Tungsten ND V) UGIL 030 20
[ JRANGE |MW.4725 | MW4725_MAY1TUA 531 531 | 05/24/2011 SWB020 TOTAL Znc A 7 UGIL 0.86 200
Notes:

' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected above this
value and is estimated due to limitation in the data validation
? MDL = Method Detection Limit
* RL = Reporting Limit
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Site ID
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE
K RANGE

Location ID

SEKRNGOO1
SSKRNG001
SSKRNG001
SEKRNG001
SSKRNGOOT
SEKRNG001
SSKRNGOOT
SEKRNG001
SSKRNG001
SEKRNG001
SSKRNG001
SEKRNG001
SSKRNGO01
SEKRNGOO2
SSKRNGOOZ
SSKRNGOO2
SEKRNGO02
SSKRNGOOZ
SSKRNGO02
SSKRNGOOZ
SSKRNGOOZ
SSKRNG003
SEKRNGO03
SSEKRNGOO2
SSKRNGOO3
SSRRNGO0S
SSKRNGO0G
SSKRNG003
SSKRNG003
SSKRNGOOZ
SEKRNGOOZ
SSKRNGOOZ
SSKRNGO0Z
SSKRNGOD3
SSKRNGOOS
SEKRNGO03
SSKRNG003

Table 4
K Range Validated Soil Data

Date | Test Resull Tample |
Field Sample 1D Easting | Sampled | Method | Analyte | Value | Qualifier' | Units |MDL*| RL | Type |
SSKRNGOOT_A 37204104 | 05/27/2011 | SWBO10B | Copper 195 MGIRG | 0080 | 12 | NI
[ SSKRNGOOI_A | [ 372041 64 | 0572772011 | SWBO10E Lead 156 MGKG| 011 | 050 N1
SSKRANGOOT_A | 4616341,71 | 372041.64 | 0502772011 | SWe010B | Antimony ND ] MGG | 0.19 | 30 N1
SSRANGOOT_A | 461834171 | 372041.04 | 05/27/2011 | SWe0108 Zinc 256 MGIKG | 0030 | 10 N1
SSKRMG0O01_A | 4616341,71 | 372041.04 | 052772011 | SWEDZ20 Tungsien ND U MG/KG | 0012 | 0.14 N1
| SEKRNGOO1_A | 461634171 | 372041.04 | D5/27/2011 | SWa3a0 | Niroglycenn | 7110 UGIKG | 608 |18e0| N1
SSRANGOOT_B | 461634171 | 372041.64 | 05/27/2011 | SWGO10B | Copper 195 MGIKG | D078 | 1.2 | FRT
SSKRNGOOT_B | #616341.71 | 37204164 | 052772011 | SWE0108 Tead 168 MGIKG| 0.11 | 048] FR1
| SSKRNGOO1_B | 461634171 | 37204104 | 05/27/2011 | SWB010B | Antimony ND U MGIKG | 0.18 | 28 | FRI
SSKRNGOO1_B | 4016341.71 | 372041.84 | 05/27/2011 | SWG0108 Zine 26.4 MGKG | 0029 | 086 | FR1 |
SSKRNGOOT_B | #616341.71 | 37204164 | 05/27/2011 | SWB020 | Tungsten | NOD U MGIKG | 0.011 | 012 | FR1
SSKRNGOOT_B | #616341.71 | 37204164 | 05/27/2011 | SWE330 | Niroglycenn | 5540 J UGIKG | 610 | 1880| FR1
SSRANGOOT_C | 461634171 | 37204104 | 05/27/2011 | SW010B | Copper 0.2 MGIKG | 0078 | 12 | FR1
SSKRNGOO1_C | #616341.71 | 37204104 | 052772011 | SWE0108 Tead 75 MGIKG| 0.11 | 050 FR1
| TSSKRNGOO1_C | 4616341.71 | 372041.04 | 05/27/2011 | SWB010B | Antmony ND ] MGIKG | 0.18 | 30 | FRI
SSKRNGDOT_C | 461634171 | 37204104 | 0572772011 | SWBO010B Tine 6.2 MGIKG | 0030 | 098 FR1 |
SSKRNGDO1_C | 461634171 | 37204104 | 05/Z7/2011 | SWB020 | Tungsten | MO U MGIKG | 0.011 | 0.15 | FR1
SSKRNGOOT_C | #616341.71 | 37204164 | 05/27/2011 | SWE330 | Niroglycenn | 5380 J UGIKG | 598 | 1960| FR1
[ SSRRNGO0Z_A | #616346.08 | 372042.18 | 052772011 | SWBO10B Lead 257 MGIKG| 011 | 050 N1
SEKRNGOOZ_A | 461634606 | 37204210 | 05/27/2011 | SWBOT0B | Antmany ND U MGIKG | 018 | 30 N
SEKRNGOOZ_A | 4616346,06 | 37204210 | 05/27/2011 | SWe010B | Copper ND U MGIKG | 0.078 | &7 N1
| SSRRNGO0Z_A | 4616346.08 | 372042.19 | 052772011 | SWB010B Zine 8.1 MGIKG | 0030 | 088 i
SEKRNGOOZ_A | 4616346.08 | 37204210 | 052772011 | SWe020 | Tungsten ND ] MGIKG | 0011 | 015 | N1
SSKRNGOOZ_A | #616346.08 | 372042.10 | 05/27/2011 | SWE330 | Nitroglycenn | 4110 7 UGIKG | 587 |1920] N1
SSKRNGOOS_A | #516351.28 4 | 0512772011 | SWe0108 Lead 238 MGIKG| 0.11 | 052 NI
SSRRNGOU3_A | 461635128 | 3720424 | 05/27/2011 | SWe010B | Antimony ND ] MGIKG | 0.20 | 21 N1
SSKRNGOOS_A | #616351,28 | 3720424 | 052772011 | SWBO10B | Copper ND U MGIKG | 0082 | £5 | N1
EGEEE | 3720424 | 052772011 | SWBO10B Zine 164 MGIKG | 0.031] 10| Hi
| SSKRNGOOG_A | | 3720424 | O5/27/2011 | SWB020 | Tungsten ND U MGIKG | 0012 | 012 | N1
SSKRNGOG3_A, 3720424 | 052772011 | SWE330 | Nitroglycenn | 1570 7 UGIKG | 611 |2000] N1
[ SSKRNGO03_B | | 3720424 | 052772011 | SWE0108 Leaa 240 MGKG| 0.11 | 048 | FR1
SSKRNGOIG_B 3720424 | 0512772011 | SWEO10B | Antimony ND ] MGIKG| 0.19 | 29 | FR1
SSKRNGO0S_B 3720424 | DS27/2011 | SWEOT0B | Copper ND U MGIKG | 0076 | 7.4 | FR1
SSKRNGO0S_B 3720424 | 052712011 | SWEOT0B Zinc 162 MGIKG | 0.020 | D88 | FR1
| SSKRNGOGG_B | #916351.28 | 3720424 | 052772011 | SWe020 | Tungsien | ND ] MGIKG | 0011 | 024 | FRT
| SSKRNGOO3_B | 461635126 | 3720424 | O5/27/2011 | SWa330 | Niroglycenn | 1810 1 UGIKG | 503 | 1840 FR1
SSRRANGOU3_C | 461635128 | 3720424 | 05/27/2011 | SWe0108 Lead 29 MGIRG| 0.11 | 048] FRA
SSKRNGOU3_C | 461635128 | 3720424 | 05/27/2011 | SWBO10B | Antimony | MO U MGIKG | 0.19 | 298 | FR1
SSKRNGD03_C | 461835128 | 3720424 | 0527/2011 | SWE010B Copper ND u MGKG | 0078 7.2 FR1
[ SSKRINGO03_C | #016351.26 | 3720424 | 05/2772011 | SW0108 Zinc 6.2 MGIKG | 0.020 | 096 | FR1
SSRANGOU3_C | 461635128 | 3720424 | 05/27/2011 | SWe020 | Tungsten ND [ MGIKG | 0011 | 011 | FR1
| SSKRNGO03_C | 461635126 | 3720424 | 05/27/2011 | SWe330 | Niroglycenn | 2180 1 UGIKG | 605 | 1860 FR1
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Table 4
K Range Validated Soil Data

Date | Test Resull Tample |
Site 1D | Location 1D | Field Sample 1D Easting | Sampled | Method | Analyte | Value | Qualifier' | Units |MDL'| RU | Type |
K RANGE |SSKRNGOD4 | SSKRNGODM_A 372042.55 | U5/27/2011 | SWe0108 Lead 253 MGIKG| 0.11 | 048] NI
KRANGE |SSKRNGOD4 | SSKRANGOO_A | | 37204255 | 05/27/2011 | SWBO10B | Antmony ND U MGRG | 0.19 | 28 T
K RANGE |SSKRNGUDS | SSKRNGOGA_A | | 37204255 | 052772011 | SWE010B | Copper ND U MGIKG | 0076 | 68 | N1
K RANGE |SSKRNGOD | SSKRNGOG_A | [ 37204255 | 052772011 | SWB0108 Zinc 7.0 MGIKG | 0028 | 088 | N1
KRANGE |[SSKRNGOD4 | SSKRNGOD4_A 37204255 | 052772011 | SWwe020 Tungsten ND [7] MGKEG | 0011 ] 011 N1
KRANGE |SSKRNGO0S | 372042.55 | 0572772011 | SWa350 | Miroglycenn | 3280 ] UGIKG | 601 | 1860| N1
K RANGE |SSRRNGUDS | SSRRNGOGS_A | 37204236 | 052772011 | SWE0108 Tead 776 MGRG| 0.11 | 050] W1
K RANGE |SSKRNGOOS | SSKRNGOOS_A | | 372042.36 | 052772011 | SWBO10B | Antmony ND U MGIKG | 0.18 | 30 N
KRANGE |SSKRNGOOS (0572772011 | SWBO010B | Copper WD U MGIKG | 0.078 | 80 N1
K RANGE |SSKRNGOOS | SSKRNGOOS_A | (52772011 | SWe0108 Zine 179 MGG | 0030 | 058 | N1
KRANGE |SSKRNGODS | SSKRNGOOS_A | 36 | 052772011 | SWB020 | Tungsten ND U MGIKG | 0011 | 013 | N1
KRANGE |SSKRNGOOS | SSKRNGOOS_A 372042.36 | 05/27/2011 | SWe330 | Mitroglycenn | 5620 UGIKG | 508 | 1960 N1
K RANGE |SSKRNGOOS | SSKRNGOOS_B | 37204236 | 052772011 | SWB0108 Lead 30.0 MGIKG | 0.11 | 048 | FR1
K RANGE |SSKRNGODS | SSKRNGOOS B | 37204236 | 052772011 | SWBOT0B | Antmony ND U MGIKG | 018 | 28 | FR1
KRANGE |SSKRNGOOS | SSKRNGOOS_B | 372042 35 | 05/27/2011 | SWGO10B | Copper ND [ MGIRG | 0076 | 7.2 | FRI
K RANGE |SSRRNGUDS | SSKRNGOOS_B | 37204236 | 05/27/2011 | SWBO108 Zine 7T WGIRG | 0020 | 098 | FR1 |
KRANGE |SSKRNGODS | SSKRNGOOS_B | 372042.36 | 052772011 | SWE020 | Tungsten ND U MGIKG | 0011 | 011 | FRI
K RANGE |SSKRNGOOS | SSKRNGOOS_B 372042.36 | 052772011 | SWa330 | Mitroglycerin [ 3400 J UGKG | 614 [20010] FR1
KRANGE |SSRRNGODS | SSKANGOOSC | (0573172011 | SWe0108 Tead 778 MGIKG| 0.11 | 048] FRI
K RANGE |SSKRNGOOS | SSKRNGO05_C | 05/31/2011 | SWBO10B | Antmony ND U MGIKG | 018 | 30 | FR1
K RANGE |SSKRNGOOS | SSKRNGO05_C | 05/31/2011 | SWBO10B | Copper ND U MGIKG | 0078 | 85 | FRI
KRANGE |SSKRNGODS | SSRANGDO5.C | 053172011 | SWe0108 Zine 8.1 MGIKG | 0.030 | 058 | FRI1
K RANGE |SSKRNGOOS | SSKRNGOO5_C | 05/31/2011 | SWB020 | Tungsten ND ] MGIKG | 0011 | 013 | FR1
KRANGE |SSKRNGODS | SSKRNGOO5_C | 05/31/2011 | SWe230 | Miroglycenn | 1520 3 UGIKG | 588 | 1920 FR1
KRANGE |SSKRNGODS | SSKRNGOOS_A 372042.65 | 05/31/2011 | SW60108 Lead 211 MGIKG | 0.11 | 048] N1
K RANGE |SSKRNGODS | SSKRNGOOG_A | [ 372042.95 | 053172011 | SWE0T0B | Antimony ND ] MGIKG | 0.19 | 30 N1
K RANGE |SSKRNGO0S | SSKRNGOOS_A | | 37204265 | 05/31/2011 | SWB010B | Copper ND U MGIKG | 0.078 | 7.8 N
KRANGE |SSKRNGUDG | SSRRNGOOE_A | 372042.95 | 0531/2011 | SWE010B Zine 328 MGIKG | 0030 | 088 i
K RANGE |SSKRNGO0S | SSKRNGOOS_A | | 372042.95 | 053172011 | SWB020 | Tungsten ND U MGIKG | 0.011 | 021 N

MNotes:

' Qualifiers: U = Mon-detect J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not
detected above this value and is due to
[ MDL = Method Detection Limit

" RL=

in the data

Limit
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Table &
K Range Validated Lysimeter Data
DaE Resum
Site ID Location ID | Field Sample ID | MNorthing Easting Sampled | Test Method| Method Analyte Value qQualifier’ | units | MbDL? RL?
KRANGE |LYKRNGOD1 | LYKRNGODIFA | 461634B.28 | 37204238 | 05/26/2011 | SW6020 | FLDFLT | Antimony ND U UGIL 16 200
[ K RANGE |LYKRNGODT | LYKRNGOOTFA | 4616346.26 | 37204238 | US/26/2011 | SWe020 | FLDFLT | Copper 21 ] UGIL | 088 | 200
[ KRANGE |LYKRNGOO1 | LYRRNGODIFA | #616345.26 | 37204238 | 05/26/2011 | SWBDZ0 FLOFLT Tead ND 1] UGIL | 038 20
KRANGE |LYKRNGOO1 | LYKRNGOOTFA | 461634828 | 37204238 | U5/26/2011 | SWE020 FLOFLT Zinc 38 ] UGIL | 088 | 200
[ K RANGE |LYKRNGOO1 | LYKRNGOOIFD | 4616348.28 | 37204238 | 05/26/2011 | SwWe020 | FLOFLT | Antmony ND U UGIL 16 20.0
[~ K RANGE |LYRRNGOOT | LYRRNGOOTFD | AG16346.28 | 37204238 | 05/26/2011 | SWe0z0 FLDFLT Copper 27 b UGIL | 088 20.0
[ KRANGE |LYKRNGOO1 | LYKRNGOO1FD | 451634628 | 37204238 | 05/26/2011 | SWe020 FLOFLT Lead ND U UGIL | 038 20
[ W RANGE |LYRRNGODT | LYKRNGOOTFD | 461634625 | 37204238 | 05/26/2011 | SWe020 | FLDFLT Zinc 57 ] UGL | 086 | 200
[ KRANGE |LYKRNGOO1 | LYKRNGOOTUA | 461634526 | 37204238 | 05/26/2011 | SWB020 TOTAL Anfimony ND ] DGIL 16 200
K RANGE LYKRNGO01 | LYKRMGO01UA | 451634628 37204238 052672011 SWE020 TOTAL Copper 18 d UGIL 088 200
K RANGE LYKRNGO01 | LYKRMGO01UA | 461634828 37204238 m SWE020 TOTAL Lead ND u UGIL 0.36 20
K RANGE LYKRNGO01 | LYKRMNGO01UA | 461634828 37204238 05/26/2011 SWE020 TOTAL Tungsten ND u UG 0.30 20
[ KRANGE |LYKRNGOO1 | LYRRNGOO1UA | #616345.26 | 37204238 | US/26/2011 | SWe020 TOTAL Tine [ 7 UGIL | 0.86 20.0
[ K RANGE |LYRRNGOGT | LYRRNGOOTUA | 461634626 | 37204238 | US/26/2011 | SWE330 | METHOD | Miroglycern ND U UGIL | 0860 20
| KRANGE |LYRRNGOOT | LYKRNGOD1UD | 461634628 | 37204238 | 05/26/2011 | SWB020 TOTAL Antimony ND U UGIL 16 200
[~ K RANGE |LYKRNGOO1 | LYKRNGOD1UD | 4616345.28 | 37204238 | 05/26/2011 | SWB0Z0 TOTAL Topper 8 7 UGIL | 088 | 200
[ KRANGE |LYKRNGOOT | LYKRNGOOTUD | 4616346.26 | 372042.38 | 05/26/2011 | SWe020 TOTAL Lead ND 1] UGIL | 035 20
[~ K RANGE |LYRRNGO0T | LYKRNGODTUD | 461634628 | 37204238 | 05/26/2011 | SWB020 TOTAL Tungsten ND U UGIL | 030 20
K RANGE LYKRNGO01 | LYKRMGO01UD | 4561634828 37204238 m SWE020 TOTAL Zinc 37 ] UGIL 0.86 200
[ K RANGE |LYRRNGOOT | LYRRNGODTUD | 4616346.26 | 37204238 | US/26/2011 | SWE330 | METHOD | Miroglycerin ND U UGIL | 080 20
[ KRANGE |LYRKRNGOOZ | LYRRNGODZFA | 461635505 | 37204203 | US/26/2011 | SWe020 FLOFLT | Antimony ND ] UGIL 16 200
K RANGE LYKRNGO02 | LYKRMNGOO2FA 461635595 I72042.03 05/26/2011 SWE020 FLDFLT Copper 21 ] UGIL 0.8s ZDT'
[T KRANGE |LYKRNGOD2 | LYKRNGOO2FA | 461635505 | 37204203 | 05/26/2011 | SWe6020 | FLDFLT Tead ND U UGIL | 037 20
[ KRANGE [LYKRNGOOZ | LYKRNGODZFA | 461635505 | 37204203 | 05/26/2011 | SWB020 FLDFLT Zinc 35 J UGIL | 086 | 200 |
[ KRANGE |LYKRNGOOZ | LYKRNGOOZUA | 461635595 | 37204203 | 05/26/2011 | SWB020 TOTAL Antimony ND U UGIL 16 200
K RANGE LYKRNGD0Z | LYKRMGO02UA | 451635595 37204203 0526/2011 SWE020 TOTAL Copper ND u UGIL 088 2000
K RANGE LYKRNGOD02 | LYKRMGO02UA | 4561635595 I72042.03 m SWE020 TOTAL Lead ND u UGIL 0.64 20
[~ K RANGE |LYRRNGOOZ | LYRRNGOOZUA | 461635505 | 37204203 | 0S/26/2011 | SWe0Z0 TOTAL Tungsten ND U UGIL | 030 20
[ KRANGE |LYKRNGOOZ | LYRRNGDOZUA | 461635505 | 37204203 | U5/26/2011 | SWe020 TOTAL Tine 16 7 UGIL | 086 200
| KRANGE |LYRRNGOOZ | LYKRNGODZUA | 461635505 | 37204205 | 05/26/2011 | SWeas0 | METHOD | Niroglycerin ND U UGIL | 0860 20
[~ KRANGE |LYKRNGOO3 | LYKRNGOOSFA | 46163675 | 37207656 | 05/26/2011 | SW8020 | FLDFLT | Antimony ND U UGIL 6 200 |
[ KRANGE [LYKRNGOO3 | LYKRNGODSFA | 46163675 | 37207656 | 05/26/2011 | SWe020 FLOFLT Copper 12 J UGIL | 088 200
[ KRANGE |LYKRNGOO3 | LYKRNGOOSFA | 46163675 | 37207656 | 05/26/2011 | SWB020 FLOFLT Lead ND U UGIL 16 20
[ KRANGE |LYKRNGUO03 | LYKRNGOOSFA | 46163675 | 37207656 | 05/26/2011 | SWE020 FLOFLT Zinc 18 ] UGL | 0.8 | 200
[ KRANGE |LYKRNGOO: | LYRRNGOOJUA | 46163675 | 372076.56 | 05/26/2011 | SWB020 TOTAL Antimony ND ] UGIL 16 200
[T KRANGE |LYKRNGOO: | LYRRNGOOJUA | 46163675 | 372076.56 | 0S/26/2011 | SWe020 TOTAL Copper 0.89 7 UGIL | 088 200
K RANGE LYKRNGO0Z | LYKRMNGO03UA 4616367.5 372076.56 052672011 SWE020 TOTAL Lead ND u UGIL 19 20
KRANGE |LTKRNGOD3 | LYKRNGOOJUA | 46163675 | 37207656 | U5/26/2011 | SW6020 TOTAL | Tungsten ND U UGIL | 030 20
[ K RANGE |LYKRNGOOS | LYRRNGOOJUA | 46163675 | 372076.56 | US/26/2011 | SWB020 TOTAL Zinc 38 7 UGIL | 086 20.0
K RANGE LYKRNGOD0Z | LYKRMGO03UA 4616367.5 372076.56 052672011 SWE330 METHOD | Mitroghycerin ND u UGIL 060 20
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Table §
K Range Validated Lysimeter Data
Dare ReSUIr

Site ID Location ID | Field Sample ID Northing Easting Sampled |Test Method| Method Analyte Value Qualifier’ Units mDL? RL?

K RANGE |LYKRNGUO4 | LYKRNGOOAFA | 461636719 | 37201116 | 05/26/2011 | SWB020 FLDFLT | Antmony D U UGIL 16 20.0

[ KRANGE [LYKRNGUO4 | LYKRNGOOAFA | 461636719 | 37201116 | 05/26/2011 | SW6020 FLDFLT Copper 56 g UGIL | 089 20,0
| KRANGE |LYKRNGOO4 | LYKRNGOOAFA | 461636719 | 372011.16 | 05/26/2011 | SW6020 FLDFLT Lead 25 UGIL | 0035 20
KRANGE |LYKRNGOO04 | LYKRNGOOAFA | 461636719 | 37201116 | 05/26/2011 | SW6020 FLDFLT Zinc 36 7 UG/L | 0.86 20.0
KRANGE |LYKRNGOO4 | LYKRNGOOAUA | 461636719 | 37201116 | 05/26/2011 | SW6020 TOTAL | Antmeny ND U UGIL 16 20.0

| KRANGE |LYKRNGOO4 | LYKRNGOO4UA | 461636719 | 372011.16 | 05/26/2011 | SWB020 TOTAL Copper 6.0 J UGIL | 089 20.0
[ KRANGE [LYKRNGOO4 | LYKRNGOO4UA | 461636719 | 37201116 | 05/26/2011 | ©W6020 TOTAL Tead 58 UGIL | 0.035 2.0
| KRANGE [LYKRNGOO4 | LYKRNGOO4UA | 461636719 | 37201116 | 05/26/2011 | SW6020 TOTAL Tungsten 038 ] UGIL | 030 20
KRANGE |LYKRNGUO4 | LYKRNGOOAUA | 461636715 | 37201116 | 05/26/2011 | SW6020 TOTAL Zinc 45 ] UGIL | 0.86 20.0

[ KRANGE [LYKRNGOO04 | LYKRNGOO4UA | 461636719 | 37201116 | 05/26/2011 | SW8330 | METHOD | Niroglycerin ND U UGIL | 060 2.0

Notes:

" RL = Reporting Limit

' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected above this
value and is estimated due to limitation in the data validation
' MDL = Method Detection Limit
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Table 6
K Range Validated Groundwater Data
Botom
Top depth | Depth (ft Date Extraction Result
Site ID Location ID Field Sample ID {ft bgs) bgs) Sampled Test Method Method Analyte Value Qualifier’ Units mpL? RL®
KRANGE  |MW-473S MW-4735_MAY11FA 8338 93.28 05/25/2011 SW8020 FLDFLT Copper 83 J UGIL 089 200
KRANGE |[MW-4735 MW-4735_MAY11FA 83.38 93.38 05/25/2011 SWEO20 FLDFLT Antimony ND u UGIL 16 200
KRANGE  |Mw-47385 MW-4735_MAY11FA 83,38 93.38 05/25/2011 SWB020 FLDFLT Lead ND u UGIL 071 2.0
KRANGE  |MW-4735 MW-4735_MAY11FA 8338 93.28 05/25/2011 SW8020 FLDFLT Zinc 7.0 J UG 088 200
KRANGE |MW-4735 MW-473S_MAY11UA 83.38 93.38 05/25/2011 SWB330 METHOD Nitroglycerin ND u UGIL 0.60 2.0
KRANGE |MW-4738 MW-4735_MAY11UA 83.38 93.38 05/25/2011 SWE020 TOTAL Antimony ND u UGIL 16 200
KRANGE  |MW-473S MW-4735_MAY 11UA 83.38 93.38 0512512011 SW8020 TOTAL Copper ND u UGIL 0.89 200
KRANGE |MwW-473S MW-473S_MAY11UA 8338 93.38 05/25/2011 SWE020 TOTAL Lead ND u uGiL 041 2.0
KRANGE  |[MW-473S5 MW-4735_MAY11UA 83.38 93.38 05/25/2011 SWB020 TOTAL Tungsten ND u UGIL 030 2.0
KRANGE  |MW-473S8 MW-4735_MAY 11UA 83.38 93.38 05/25/2011 SW8020 TOTAL Zinc 28 J UGIL 088 200
KRANGE |MW-4745 MW-4745_MAY11FA 86.44 9G6.44 05/25/2011 SWe020 FLDFLT Copper 17 J UG 0.89 200
KRANGE |MW-474S MW-4745_MAY11FA 86.44 ©6.44 05/25/2011 SWE020 FLDFLT Antimony ND U UGIL 16 200
K RANGE  |MwW-4748 MW-474S_MAY11FA 86 44 96.44 05/25/2011 SW6020 FLDFLT Lead ND u UG 12 20
KRANGE |MW-474S MW-4745_MAY11FA 86.44 96.44 05/25/2011 SWE020 FLDFLT Zinc 13.0 J uGiL 0.86 200
KRANGE |MW-474S MW-474S_MAY11UA 86.44 96.44 05/25/2011 SWB330 METHOD Nitroglycerin ND U UGIL 0.60 2.0
KRANGE |MW-4745 MW-4745_MAY11UA 8644 96.44 05/25/2011 SW6020 TOTAL Antimony ND u UGIL 16 200
KRANGE  |MW-474S MW-474S5_MAY11UA 86.44 ©6.44 05/25/2011 SWE020 TOTAL Copper ND u UG 0.89 200
KRANGE |MW-4745 MW-4745_MAY11UA 86.44 96.44 05/25/2011 SWB020 TOTAL Lead ND U UGIL 0.84 2.0
KRANGE |MW-474S MW-4745_MAY11UA 86.44 96.44 05/25/2011 SW6020 TOTAL Tungsten ND u UGIL 030 20
| KRANGE [MWe4745 TW-4745_MATTTUA 8644 56.44 | 05252011 | SWe020 TOTAL Zinc 36 7 UGIL | 088 | 200
Notes:
! Qualifiers: U = Non-detect J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected above this value and is
estimated due to limitation in the data validation
’ MDL = Method Detection Limit
* RL = Reporting Limit
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Table 7
T Range Validated Soil Data
Tate Test Resul Sample |
Site 1D Location ID Field Sample 1D | MNorthing | Easting | Sampled | Method | Analyte | Value | Qualifier' | Units Type |
TRANGE |SSTRNGAIA SSTRNGIA_A | 4621047 56 | 373702 38 | 05/23/2011 | SWBO10B | Anbimony | ND [ WGIKG N1
TRANGE |SSTRNGATA SSTANGIA_A | 4621047 58 | 373702.38 | US/23/2017 | SWE0T0B | Copper 35 TGIRG i
TRANGE |SSTRNGAIA SSTRNG1A_A | 4621047 58 | 373702 38 | 05/23/2011 | SWe0108 Lead 216 WGIKG N1
TRANGE |SSTRNGAIA SSTANGIA_A | 4521047 58 | 373702.38 | 05/23/2011 | SWEOT08 Zine 307 TGIRG i
TRANGE |SSTRNGA1A SSTRNG1A_A | 4521047 58 | 373702.38 | 05/23/2011 | SW8020 | Tungsien HND u MGIKG N1
T RANGE |SSTRNGAIA SSTANG1A_A | 4621047 .56 | 373702 38 | 0G/23/2011 | SWB330 | Nitroglycernn | 16600 UGIKG W1
TRANGE |SSTRNGAIA SSTRNGIA_B | 4621047 58 | 373702.38 | U5/23/2011 | SWBO10B | Anbmony | WD [ =S FR1
T RANGE |SSTRNGAIA SSTRNG1A_B | 4621047 56 | 373702 38 | 05/23/2011 | SWB010B | Copper 567 MGIKG FR1
TRANGE |SSTRNGATA SETANGIA_B | 4521047 58 | 373702.36 | 05/23/2011 | SWe0108 Lead 208 TGIKG FR1
T RANGE |SSTRNGATA SSTRNG1A_E | 4021047.56 | 373702.08 | OS/ZZ011 | SWE0108 Tine 35 GG FR1
TRANGE |SSTRNGAIA SSTANGIA_B | 4521047.58 | 373702.38 | O5/Z3/2011 | SWe020 | Tungsten ND 1] MGIRG FR1
TRANGE |SSTRNGAIA SSTRNG1A_B | 4621047.56 | 373702 38 | 05/23/2011 | SWE330 | Nitroglycerin | 12000 3 UGIKG FR1
T RANGE |SSTRNGAIA [ SSTRNGIA_C | 4621047 56 | 37370238 | D5/23/2011 | SWEOT0B | Antimony ND U MGIKG FR1
T RANGE |SSTRNGAIA SSTRNGIA_C | 4621047 56 | 373702 38 | 05/23/2011 | SWBO10B | Copper 728 MGIKG FR1
T RANGE |SSTRNGAIA [ SSTRNGIA_C | 4621047 58 | 373702 38 | 05/23/2011 | SWeO0 108 Lead 237 MGIKG FR1
TRANGE |SSTRNGAIA SSTRNGIA_C | 4621047 58 | 373702.38 | 05/23/2011 | SWEO10B Tine 73 WGIKG FR1
TRANGE |SSTRNGAIA SSTANGIA_C | 4521047.58 | 373702.38 | 05/Z3/2011 | SWe020 | Tungsten ND 1] MGIRG FR1
TRANGE |SSTRNGAIA SSTRNGIA_C | 462104756 | 373702 38 | 05/23/2011 | SWE330 | Nitroglycenin | 17500 UGIKG FR1
T RANGE |SSTRNGAIB 962104414 | 37360000 | 05/23/2011 | SWEO10B | Anbmony ND ] MGIKG N1
T RANGE |SSTRNGAIB | SSTRNGIB_A | 4621044, 14 | 373660.09 | O5/23/2011 | SWe010B | Copper 102 MGIKG N1
TRANGE |SSTRNGAIE SSTRNGIE_A | #621044.14 | 373600.00 | 05/23/2011 | SWEO108 Tead 78 MGIKG N1
T RANGE |SSTRNGAIB [ SSTRNGIB_A | 462104414 | 373689.09 | O5/23/2011 | SWE0108 Tinc 235 MGIKG | N1
T RANGE |SSTRNGAIB | SSTRNGIB_A | 462104414 | 373600 09 | O5/23/2011 | SWe020 | Tungsten ND U MGIKG N1
TRANGE |SSTRNGAIE SSTRNGIB_A | 462104414 | 373600.00 | 05/23/2011 | SWE330 | Nitroglycenin | 3960 7 UGIKG N1
T RANGE [SSTRNGAIE SSTRNG1B_B | 4621044.14 | 373609.09 | 05/23/2011 | SWE0108 Antimony ND u MGIKG FR1
TRANGE |SSTRNGAIE SSTRANGIB_B | 462104414 | 373609.00 | 05/23/2011 | SWEO010B | Copper 64 WGIKG FR1
TRANGE |SSTRNGAIE SSTRNGIE_E | #621044.14 | 373600.00 | 05/23/2011 | SWEO108 Tead 755 MGIKG FR1
TRANGE |SSTRNGAIB [T SSTRNGIB_B | 4621044.14 | SWEO 108 Tine 347 MGIKG | 0.030 | FR1
T RANGE |SSTRNGAIB | SSTRNGIE_B | 462104414 | 37360009 | O5/2/2011 | SW6020 | Tungsten ND ] MGIKG FR1
TRANGE |SSTRNGAIB SSTANGIE_B | 4521044.14 | 373609.09 | OS/Z3/2011 | SWe330 | Mitroglycenn | 2170 1 UGIKG | 569 | FR1
T RANGE |SSTRNGAIEB SSTRNGI1B_C | 4621044.14 | 373609.09 | 05/23/2011 | SWE0108 | Antimeny ND u MGEKG FR1
TRANGE |SSTRNGAIE [ SSTRNGIB_C | 4621044.14 | 373650.09 | 05/23/2011 | SWE010B | Copper 142 MGIRG FR1
TRANGE |SSTRNGAIE SSTRNGIB_C | #621044.14 | 373600.00 | 05/23/2011 | SWEO108 Tead PN MGIKG FR1
TRANGE |SSTRNGAIE SSTRNGIB_C | #621044.14 | 373600.00 | 05/23/2011 | SWEO108 Tinc 751 MGIKG FR1
TRANGE |SSTRNGAIE [ SSTRNGIB_C | 4621044 14 | 373600.00 | D5/2/2011 | SWe020 | Tungsten | WD U |MGKG FR1
T RANGE |SSTRNGAIB | SSTRNGIB_C | 462104414 | 373600 09 | 05/23/2011 | SW8330 | Nitroglycenn | 3560 J UGIKG FR1
TRANGE |SSTRNGAIC SSTRNGIC_A | 462104045 | 373695.76 | U5/Z3/2011 | SWEO10B | Anbmony | WD U |MGIKG W1
TRANGE |SSTRNGAIC SSTRNGIC_A | 462104045 | 373605 76 | 05/23/2011 | SWEQ10B | Copper 136 WMGIKG N1
TRANGE |SSTRNGAIC SSTRNGIC_A | 462104045 | 373605 76 | 05/23/2011 | SWe0108 Lead 357 MGIKG CE
TRANGE |SSTRNGAIC SSTRNGIC_A | 402104045 | 373009576 | 05/23/2011 | SWH010B Zine OE MGIKG N1
TRANGE |SSTRNGAIC SSTRNGIC_A | 462104045 | 373605 76 | 05/23/2011 | SW6020 | Tungsten 20 WMGIKG N1
T RANGE |SSTRNGAIC SSTRNGIC_A | 462104045 | 373605 76 | O5/23/2011 | SWe330 | Mitroglycenn | 7400 ] UGIKG N1
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Table 7
T Range Validated Soil Data
Tate Test Resul Tample |
Site ID Location ID Field Sample 1D | MNorthing | Easting | Sampled | Method | Analyte | Value | Qualifier’ | Units |MDL® [  RL Type
TRANGE |SSTRNGAIC SSTRNGIC_B | 462104045 | 373605 76 | 05/23/2011 | SWEO10B | Anbimony | ND U WMGIKG| 019 | 28 FR1
TRANGE [SSTRNGAIC [ SSTANGIC_B | 462104045 | 37360576 | 05/23/2011 | SWEO10B | Copper 865 MGIKG | 0078 12 FR1
TRANGE |SSTRNGAIC SSTRNGIC_B | 4621040.45 | 373695.76 | US/2/2011 | SWeo108 Lead 253 WMGIKG| 011 | 049 FR1
T RANGE |SSTRNGAIC SSTRNGIC_B | 462104045 | 373605 76 | 05/23/2011 | SWB010B Tinc 356 MGIRG | 0028| 068 FR1
T RANGE [SSTRNGAIC SSTRNGIC_B | 452104045 | 373605.76 | 05/23/2011 | SWe020 Tungsten 12 MG/KG | 0.011 0088 FR1
TRANGE |SSTRNGAIC SETANGIC_B | 4521040.45 | 373605 76 | 05/23/2011 | SWa330 | Mitroglycenin | 3640 K UGIKG | 808 | 1980 FR1
TRANGE |SSTRNGAIC SSTRNGIC_C | 462104045 | 37260576 | US/Z3/2011 | SWEO10B | Anbmony | WD U WMGIKG| 019 | 30 FR1
TRANGE |SSTRNGAIC SSTRNGIC_C | #621040.45 | 373605.76 | 05/23/2011 | SWE010B | Copper 124 MGIRG|0078| 1.2 FR1
TRANGE |SSTRNGAIC SSTRANGIC_C | #621040.45 | 373605 76 | 061232011 | SWEO108 Lead EE MGG | 011 | 050 FR1
T RANGE |SSTRNGAIC SSTRNGIC_C | #021040.45 | 373605.76 | DS/Z3/2011 | SWE0108 Tine 347 MGIKG | 0030 0.98 FR1
TRANGE |[SSTRNGAIC SSTRNGIC_C | #621040.45 | 37369576 | U5/Z3/2011 | SWe020 | Tungsten 25 MGIKG [0011| 0089 FR1
T RANGE [SSTRNGAIC SETRNGIC_C | 4621040.45 | 373605.76 | 05/23/2011 | SWE330 | Mitroglycerin | 6210 J UGIKG | 616 2010 FR1
T RANGE |SSTRNGAID [ SSTRNGID_A | 462103681 | 3736023 | D5/23/2011 | SWEOT0B | Antimony 78 MG/KG| 018 | 30 N1
T RANGE |SSTRNGAID SSTRNGID_A | 4621036.61 | 3738923 | 05/23/2011 | SWB010B | Copper 276 MGIKG | 0080 1.2 N1
TRANGE |SSTRNGAID [ SSTRNGID_A | 4621036.61 | 3736023 | 05/23/2011 | SWe0108 Lead 522 MGIKG| 011 | 050 N1
TRANGE |SSTRNGAID SSTRNGID_A | 4521036.81 | 373692.3 | 05/23/2011 | SWe0108 Zine 484 MGIKG | 0030| 10 N1
TRANGE |SSTRNGAID SSTRNGID_A | 462103661 | 3736923 | 05/23/2011 | SWE020 | Tungsten | 106 WMGIKG| 0012|010 N1
T RANGE |SSTRNGAID SSTRNGID_A | 4621036.61 | 3736923 | 05/23/2011 | SWE330 | Mitroglycenn | 8600 UGIKG| 613 2000 N1
T RANGE |SSTRNGAID [ SSTRNGID_B | 462103681 | 3736023 | D5/23/2011 | SWE010B | Antimony ND [ MG/KG| 018 | 30 FR1
TRANGE |SSTRNGAID SSTRNGID_B | 4621036.61 | 3738923 | 05/23/2011 | SWB010B | Copper 187 MGIKG | 0080 1.2 FR1
TRANGE |SSTRNGAID SSTANGID_B | #621036.61 | 3738023 | 05/23/2011 | SWEO108 Tead 155 MGIKG| 011 | 050 FR1
TRANGE |SSTRNGAID [ SSTRNGID_B | 462103681 | 3736623 | O5/23/2011 | SWE0108 Tine 289 MGIKG| 0030] 10 FR1
TRANGE |SSTRNGAID SETANGID_B | 462103681 | 3736023 | 05/23/2011 | SWe020 | Tungsten [ MGIKG [0011| 0.10 FR1
TRANGE |SSTRNGAID SSTRNGID_B | 462103681 | 3736923 | 05/23/2011 | SWE330 | Nitroglycenin | 6940 UGIKG | 562 | 1930 FR1
TRANGE |SSTRNGAID SETRNGID_C | #621036.81 | 3736923 | 0S/Z3/2011 | SWED10B | Artmony | 18 ) WMGIRG| 018 | 30 FR1
TRANGE |SSTRNGAID SSTRNGID_C | #621036.81 | 3736923 | US/Z3/2011 | SWED10B | Copper 265 WMGIKG| 0080 13 FR1
TRANGE |SSTRNGAID SSTRNGID_C | 4621036.61 | 3738023 | 0512312011 | SWEO108 Tead 357 MGG | 011 | 050 FR1
T RANGE |SSTRNGAID SSTRNGID_C | 4621036.81 | 3736623 | SWE0108 Tinc 3406 MGIKG | 0030| 1.0 FR1
TRANGE |SSTRNGAID SSTRNGID_C | 462103661 | 3736023 | 0512312011 | SWe020 | Tungsten 137 MGIKG [0012| 0.10 FR1
TRANGE |SSTRNGAID SSTRNGID_C | #621036.81 | 3736923 | US/Z3/2011 | SWE330 | Nitroglycenn | 15000 UGIKG | 616 | 2010 FR1
T RANGE |SSTRNGAIE | SSTRNGIE_A | 46210829 | 373680.03 | O523/2011 | SWEOT0E | Anbmeny WD U MGIRG| 019 | 30 N1
TRANGE |SSTRNGAIE SSTRNGIE_A | 46210320 | 373680.03 | 05/23/2011 | SWEO10B |  Copper 585 WMGIKG| 0079 12 N1
T RANGE |SSTRNGAIE | SSTRNGIE_A | | 373680 03 | (5/23/2011 | SWB010B Lead 172 MGIKG| 011 | 050 N1
T RANGE |SSTRNGAIE | SSTRNGIE_A | 46210625 | 373660.03 | 052302011 | SWe0 108 Zine 4 MGIKG | 0030| 068 N1
TRANGE |SSTRNGAIE [ SSTRNGIE_A | 46210025 | 37366003 | D5/2/2011 | SWe020 | Tungsten BT MG/KG|0011| 0089 N
T RANGE |SSTRNGAIE | SSTRANGIE_A | 4621082.0 | 37366003 | O5/23/2011 | SWe330 | Nitroglycenn | 18700 UGIKG | 802 | 1970 N1
TRANGE |SSTRNGAIE SSTRANGIE_B [ 373680.03 | 05/Z3/2011 | SWE0T0B | Antimeny | ND [} WMGIRG| 019 | 29 FR1
T RANGE |SSTRNGAIE [ SSTRNGIE_E | 373680.03 | 05/23/2011 | SWeO10B | _ Copper 512 MGIKG | 0078 12 FR1
TRANGE |SSTRNGAIE SSTRNGI1E_B 373680.03 | 05/23/2011 | SWE0108 Lead 208 MG/KG| 011 049 FR1
TRANGE _[SSTRNGATE [ SSTANGIE_B | 96210029 | 373069.03 | 052312011 | SW010B | @inc 795 MGIKG | 0029 0.08 FR1
TRANGE [SSTRNGAIE SSTRNGIE_B | 46210329 | 373689.03 | 05/23/2011 | S5We020 | Tungsten 20 MG/KG|0011| 0008 FR1
T RANGE |SSTRNGAIE SSTRNGIE_B | 46210320 | 373680 03 | 05/23/2011 | SWa330 | Mitroglycenn | 13300 UGIKG | 616 | 2010 FR1
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Table 7
T Range Validated Soil Data

Date Test Resull ample
Site ID Location ID Field Sample ID | Northing | Easting | Sampled | Method | Analyte | value | Qualifier’ | units | MDL?| RL® Type
T RANGE }m SSTRNGTE_C | 4621052.9 | 372680.03 | 05/23/2011 | SWBO010B | Antimony ND U MG/KG| 0.18 | 3.0 FR1
TRANGE |SSTRNGATE SSTRNGTE_C | 4621032.8 | 373669.03 | 05/23/2011 | SW6010B |  Copper 131 MG/KG[0079| 1.2 FR1
TRANGE |SSTRNGAIE SSTRNGIE_C | 4621032.0 | 373680.03 | 05/23/2011 | SW6010B Lead 135 MG/KG| 0.11 | 050 FR1
TRANGE |SSTRNGATE SSTRNGTE_C | 4621032.9 | 373689.03 | 05/23/2011 | SW6010B Zinc 471 MG/KG [0.030| 0.9 FR1
T RANGE |SSTRNGATE SSTRNGTE C | 4621032.9 | 373669.03 | 05/23/2011 | SWB020 | Tungsten 25 MG/KG | 0.011| 0.089 FR1
TRANGE |SSTRNGAIE SSTRNGIE_C | 4621032.9 | 373680.03 | 05/23/2011 | SWa330 | Nitroglycerin | 16900 UG/KG | 603 | 1870 FR1
TRANGE |SSTRNGAZA SSTRNG2A_A | 462102953 | 37368565 | 05/23/2011 | SWE0T0B | Antimony ND U WMG/KG| 0.19 | 3.0 N1
T RANGE |SSTRNGAZA SSTRNG2A_A | 462102953 | 373685 65 | 05/23/2011 | SW6010B | Copper 89 WMGIKG | 0.080| 12 N
T RANGE |SSTRNGAZA SSTRNG2A_A | 4621029.53 | 373685.65 | 05/23/2011 | SWH010B Lead 103 MG/KG| 011 | 050 N1
T RANGE |SSTRNGAZA SSTRNG2A_A | 462102053 | 373685 65 | 05/23/2011 | SW6010B Zine 239 MGIKG |0.030| 1.0 NA
W’%NGAZA SSTRNG2A_A | 4621020 53 | 373685 65 | 05/23/2011 | SW6UZ0 | Tungsten ND U MGIKG [0012| 019 N1

Notes:

“ MDL = Method Detection Limit

° RL = Reporting Limit

' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation, UJ = The analyte was not detected
above this value and is estimated due to limitation in the data validation.
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Table 8
T Range Validated Lysimeter Data
are Rasur

Site 1D Location ID | Field Sample 1D | Northing Easting Sampled | Test Method| Method Analyte value | Qualifier’ | units | Mol | RO
[~ TRANGE |LYTRNGO11 | LYTROI1FA | 462104362 | 37370093 | 05/24/2011 | SWE020 FLDFLT | Antimony ND U UGIL 15 200
[ TRANGE |LYTRNGOT1 | LYTRO1IFA | 462104362 | 37370063 | 05/24/2011 | SW6020 | FLOFLT Copper 22 1 UGL | 083 | 200 |
[ TRANGE |LYTRNGO11 | LYTRDIIFA | 462104362 | 37370093 | 05/24/2011 | SW6020 | FLDFLT Tead ND U UGL | 090 20
[~ TRANGE [LYTRNGOT1 | LYTROVIFA | 462104362 | 37370082 | 05/24/2011 | SWB020 FLOFLT Zinc 78 ] UGL | 0.6 200
[T TRANGE |LYTRNGO11 | LYTROT1UA | 462104362 | 37370083 | 05/24/2011 | SWB020 TOTAL Anfimony WD U UG 6 00 |
[ TRANGE |LYTRNGOT! LYTROT1UA | 462104362 | 37370093 | 05/24/2011 | SWB020 TOTAL Copper 21 ] UG 0.89 20.0
[~ TRANGE |LYTRNGO11 | LYTROITIUA | 462104362 | 37370083 | 05/24/2011 | SWB0Z0 TOTAL Tead ND ] UGL | 081 70
[ TRANGE |LYTRNGO11 | LYTROTIUA | 462104362 | 37370093 | 05/24/2011 | SW6020 TOTAL Tungsten ND U UGIL 0.30 20
[ TRANGE |LYTRNGOT1 | LYTROTIUA | 462104362 | 37370003 | 05/24/2011 | SW6020 TOTAL Zinc 58 J UGL | 086 200
[~ T RANGE |LYTRNGO11 | LYTRO11UA | 462104362 | 37370003 | 05/24/2011 | SW8330 | METHOD | Nitroglycerin | ND U UGIL 060 20
[~ TRANGE |LYTRNGO1Z | LYTRO1ZFA | 462103571 | 37369276 | U5/28/2011 | SWE0Z0 FLDFLT | Antimony ND ] UGIL 16 200
[~ TRANGE [LYTRNGO1Z | LYTRO1ZFA 462103571 | 373692.76 | 05/24/2011 | SW6020 FLOFLT Copper 14 1 UGIL 0.85 20.0
[ TRANGE |LYTRNGO1Z | LYTRO1ZFA | 462103571 | 37369276 | 05/24/2011 | SW6020 | FLOFLT Lead ND U UGL | 035 20
[ TRANGE |LYTRNGO1Z | LYTRO1ZFA | 462103571 | 37369276 | 05/24/2011 | SW6020 | FLOFLT Tine a5 7 UGL | 086 200
[~ TRANGE |LYTRNGO1Z | LYTROIZUA | 462103571 | 37369276 | 05/28/2011 | SWB020 TOTAL | Antimony ND ] UGIL 16 200
[ TRANGE |LYTRNGO1Z | LYTROIZUA | 462103571 | 37369276 | 05/24/2011 | SW6020 TOTAL Copper 13 1 UGL | 089 20.0
[ TRANGE |LYTRNGO1Z | LYTROIZUA | 462103571 | 37369276 | 05/24/2011 | SW6020 TOTAL Lead ND 1] UGL | 036 20
[ TRANGE |LYTRNGO1Z | LYTROIZUA | 462103571 | 37369276 | 05/24/2011 | SW60Z0 TOTAL Tungsten ND U UGL | 030 20
[ TRANGE |LYTRNGO1Z | LYTROIZUA | 462103571 | 37369276 | 05/24/2011 | SWB020 TOTAL Tinc 38 7 UGL | 086 0.0
[T TRANGE |LYTRNGO1Z | LYTROIZUA | 462103571 | 37369276 | 05/24/2011 | SW8330 | METHOD | Mitroglycenn|  ND U UGL | 060 20
[ TRANGE |LYTRNGO13 | LYTRO13FA | 4621028.28 | 37368412 | 05/24/2011 | SW6020 | FLOFLT | Antimeony ND U UGIL 16 200
[~ TRANGE |LYTRNGO13 | LYTRO13FA | 462102828 | 37368412 | 05/24/2011 | SWE020 FLOFLT Copper 55 7 UGL | 089 0.0
|~ TRANGE [LYTRNGO13 | LYTRO13FA | 462102828 | 37368412 | 05/24/2011 | SWE020 FLOFLT Lead ND ] UGL | 0.6 70
[ TRANGE |LYTRNGO13 | LYTROI13FA | 462102828 | 37368412 | 05/24/2011 | SW6020 | FLDFLT Zinc 4.9 J UGL | 086 0.0
[ TRANGE |LYTRNGO13 | LYTRO13UA | 462102828 | 373664.12 | 05/24/2011 | SWG020 TOTAL Antimony ND U UGIL 16 200
| T RANGE |LYTRNGO13 | LYTRO13UA | 462102828 | 373684.12 | 05/24/2011 | SW6020 TOTAL Copper 14 i UGIL 089 700
[~ TRANGE [LYTRNGO13 | LYTROIZUA | 4621028.28 | 37368412 | 05/24/2011 | SWE020 TOTAL Lead ND U UGIL 0.26 20
[~ T RANGE [LYTRNGO13 | LYTROISUA | 4621028.28 | 37366412 | 05/24/2011 | SW60Z0 TOTAL Tungsten D U UG 0.30 20
[~ 7TRANGE |LYTRNGO13 | LYTROT3UA | 462102826 | 37368412 | 05/24/2011 | SW6020 TOTAL Tinc 131 7 UGL | 086 200
|~ TRANGE |LTTRNGO13 | LYTRO13UA | 4621028.28 | 373664.12 | 05/24/2011 | SWa8330 | METHOD | Nitroglycenn| ND (] UGIL 060 20
Motes:
' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected above this
value and is estimated due to limitation in the data validation
“ MDL = Method Detection Limit
* RL = Reporting Limit

TRange
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Table 9
T Range Validated Groundwater Data
Botom
Top depth | Depth (ft Date Extraction Result
Site ID Location ID Field Sample ID {ft bgs) bgs) Sampled Test Method Method Analyte Value Qualifier’ Units mpL? RL®
T RANGE  |MW-487S MW-467S_MAY11FA 12494 134 94 05/24/2011 SW8020 FLDFLT Antimony ND u UGIL 18 200
T RANGE  [MW-4675 MW-467S_MAY11FA 124.94 134.94 05/24/2011 SWEO20 FLDFLT Copper ND u UGIL 0.69 200
T RANGE  |MW-467S MW-467S_MAY11FA 124.94 134.94 05/24/2011 SWB020 FLDFLT Lead ND U UGIL 023 2.0
T RANGE  |MW-4875 MW-467S_MAY11FA 124.94 134.94 05/24/2011 SW8020 FLDFLT Zinc ND u UG 088 200
T RANGE  |MW-4878 MW-487S_MAY11UA 124.94 134.94 0512412011 SWB330 METHOD Nitroglycerin ND u UGIL 0.60 2.0
T RANGE  |MW-467S MW-467S_MAY11UA 124.94 134.94 05/24/2011 SWE020 TOTAL Antimony ND u UGIL 16 200
T RANGE  |MW-487S MW-4875_MAY 11UA 124.94 134.84 0512412011 SW8020 TOTAL Copper ND u UGIL 0.89 200
T RANGE  |MW-487S MW-467S_MAY11UA 124.94 134.94 05/24/2011 SWE020 TOTAL Lead ND u uGiL 041 2.0
T RANGE  [MW-467S MW-487S_MAY11UA 124.94 134.94 05/24/2011 SWB020 TOTAL Tungsten ND u UGIL 030 2.0
T RANGE  |MW-4878 MW-4875_MAY 11UA 124.94 134.94 052412011 SW8020 TOTAL Zinc 8.0 J UGIL 088 200
T RANGE  |Mwn-4838S5 MW-4895_MAY11FA 124.58 134.58 05/24/2011 SWE020 FLDFLT Antimony ND u uGiL 1.6 200
T RANGE  |MW-488S MW-4895_MAY11FA 124.58 134.58 05/24/2011 SWE020 FLDFLT Copper ND U UGIL 0.89 200
T RANGE  |MwW-4898 MW-4808_MAY11FA 124.58 134.58 05/2412011 SW6020 FLDFLT Lead ND u uen 0.24 20
T RANGE  |[MW-488S MW-4895_MAY11FA 124.58 134.58 05/24/2011 SWE020 FLDFLT Zinc ND u uGiL 0.86 200
T RANGE  |MW-489S5 MW-489S_MAY11UA 124.58 134.58 05/2412011 SWE020 TOTAL Copper 38 J UGIL 0.89 200
T RANGE  |MW-488S5 MW-4885_MAY11UA 124 58 134 58 05/24/2011 SW8330 METHOD Nitroglycerin ND u UGIL 060 20
T RANGE  [MW-48085 MW-489S_MAY11UA 124.58 134.58 05/24/2011 SWE020 TOTAL Antimony ND u UG 16 200
T RANGE  |Mw-4835 MW-4895_MAY11UA 124.58 134.58 05/24/2011 SWB020 TOTAL Lead ND U UGIL 0.42 2.0
T RANGE  |MW-488S RMWW-4885_MAY11UA 124.58 13458 05/24/2011 SW6020 TOTAL Tungsten ND u UGIL 030 20
|~ T RANGE _[MW-4695 MW-4895_MAY11UA 124.58 134.58 05/24/2011 SWE020 TOTAL Zinc 3.0 J UGIL 0.86 200
Notes:
! Qualifiers: U = Non-detect J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected above this value and is
estimated due to limitation in the data validation
’ MDL = Method Detection Limit
* RL = Reporting Limit

ange
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Table 10
J abd K Ranges Validated STAPP Data
are EXTracTion Resur

Fiald Sample ID Sampled | Test Method | Method Analyte Value | Qualifier’ | units | MbDL? RL?

WSJRSTAPP_D411 | 04/15/2011 | SW6010B TOTAL ‘Aluminum 132 1] UGIL | 390 200

WSJRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Anfimony 515 UGIL 16 200

WSJRSTAPP_0411 | 04/15/2011 | SWe010B TOTAL Barium 549 1] UGIL 52 200

WSJRSTAPP_0411 | 04/15/2011 | SWE010B TOTAL Boron 427 ) UGIL 17 100

[ WSIRSTAPE_ 0411 | 04152011 SWeD20 TOTAL Cadmium 036 J UGIL | 0070 70

WEIRSTAPP_0411 04152011 | SWED10B TOTAL Calcium 30300 UGIL 120 | 5000 |

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL ron 1130 UGIL | 28.0 200

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Lead 123 UGIL 54 0.0
WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Magnesium 11800 UGIL | 640 | 5000

TRANGE  |[WLIRNG WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Manganese 55.8 UGIL 19 5.0
TRANGE  |WLIRNG WSJRSTAPP_0411 | OA/15/2011 | SW7470A TOTAL Mercury ND U UGIL | 0066 | 020
TRANGE  |WLIRNG WSJRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Arsenic ND U UGIL | 0.037 20
WSJRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Berylhum ND U UGIL | 0053 20

WSJRSTAPP_0411 | 0A/15/2011 | SW6020 TOTAL Thallum ND U UGIL | 0.049 20

WSJRSTAPF_0411 | 04/15/2011 | SW6010B TOTAL | Chromium, Total ND U UGIL | 055 10.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Cobalt ND U UGIL | 092 50.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Copper ND U UGIL 16 25.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Molybdenum ND U UGIL 15 10.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Siver ND U UGIL 2.1 10.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Vanadium ND U UGIL 16 50.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Nickel 59 1] UGIL 18 0.0

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Polassium 1600 ] UGIL 180 5000

| WSIRSTAPE_ 0411 | 04N5/2011 | SWeO10B TOTAL Selenium 7.0 ] = CX] 350 |

WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Sodium 3390 1] UGIL | 510 | 5000

TRANGE WSJRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Tungsten 0.50 ] UGIL | 0.30 20
TRANGE WSJRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Zine 11500 UGIL | 0.75 200
WESKRETAPP_0411 | 04/15/2011 | SWBO108 TOTAL Aluminum 410 ) UGIL | 28.0 200

WSKRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Anfimony 173 UGIL 16 200

WSKRSTAPP_0411 | 04/15/2011 | SWB0108 TOTAL Barium 138 1] UGIL 5.2 200

WSKRSTAPP_0411 | 04/15/2011 | SWB010B TOTAL Boron 125 UGIL A7 100

WSKRSTAPP_0411 | 04/15/2011 | SWB020 TOTAL ‘Cadmium 068 1] UGIL | 0.070 20

WSKRSTAPP_0411 | 04/15/2011 | SW6010B TOTAL Calcium 54300 UGIL 120 5000

WSKRSTAPP_0411 | 04/15/2011 | SWB0108B TOTAL ron 2660 UGIL | 290 200

WSKRSTAPP_0411 | 04/15/2011 | SWB0108 TOTAL Tead 14.2 UGIL 54 10.0

WERRSTAPP_0411 | 04/15/2011 | SWB010B TOTAL Magnesium 18400 UGIL | 640 | 5000

WSKRSTAPP_0411 | 04/15/2011 | SWB0108 TOTAL Manganese 423 UGIL 19 15.0

WSKRSTAPP_0411 | 04/15/2011 | SW74T0A TOTAL Mercury ND U UGIL | 0066 | 020

WSKRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Arsenic ND U UGIL | 0037 20

WSKRSTAPP_0411 | O4/15/2011 | SWB020 TOTAL Beryllum ND U UGIL | 0053 20

WSKRSTAPP_0411 | 04/15/2011 | SW6020 TOTAL Thallium ND U UGIL | 0.049 20
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Table 10
J abd K Ranges Validated STAPP Data
Tare EXTracton ResUr
Site ID Location ID Field Sample ID Sampled Test Method Method Analyte Value Qualifier’ Units MDL? RL?
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWE010B TOTAL Chromium, Total ND u UG/L 0.55 10.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWe010B TOTAL Cobalt ND u ug/iL 0.92 50.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWE010B TOTAL Copper ND u uG/iL 18 25.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWE010B TOTAL Molybdenum ND u UG/L 15 10.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWEQ10B TOTAL Selenium ND u UG/L 8.1 35.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWEQ10B TOTAL Silver ND u UG/L 21 10.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWE010B TOTAL Vanadium ND u UG/L 1.8 50.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWE010B TOTAL Nickel 128 J UG/L 18 40.0
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWe010B TOTAL Potassium 1760 J UG/L 180 5000
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWE010B TOTAL Sodium 4750 J UG/L 51.0 5000
K RANGE WLKRNG WSKRSTAPP_0411 04/15/2011 SWe020 TOTAL Tungsten 0.37 J UG/L 0.30 20
K RANGE WLKRNG WEKRSTAPP_0411 04/15/2011 SWE010B TOTAL Zinc 10400 UG/L 0.75 20.0
Notes:
' Qualfiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. UJ = The analyte was not detected
above this value and Is estimated due to limitation in the data validation.
* MDL = Method Detection Limit
° RL = Reporting Limit
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1.0 FIELD ACTIVITIES SUMMARY

Field activities for the Fall 2011 Sampling Event were initiated on October 5, 2011 in
accordance with the Stafement of Work: Range Control Small Arms Ranges Sampling (dated
August 23, 2011). The statement of work summarizes the approved modifications to the
Operations Maintenance and Monitoring/Best Management Practices Plans for the Juliet
Range, Kilo Range and Tange Ranges. All samples were submitted to Test America
Laboratory, Inc. in Burlington, Vermont for analysis. Results from the October 2011 sampling
events are presented in data tables organized by Range and matrix in Appendix A.

1.1 Juliet Range

Soil samples were collected using the incremental sampling method from six equal-sized grids
(Areas 1 through 6) 5-meters wide and the full length of the firing line extending along the range
floor from the firing line to the berm as shown in Figure 1.

One hundred point composite samples were collected from depth of 0 to 3 inches below ground
surface (bgs) on October 13, 2011. Two replicate 100-point samples were also collected from
Areas 1, 3 and 5. All samples were ground and processed in accordance with Method 8330B.
Samples collected from Areas 1 through 5 were submitted for lead, copper, antimony, zinc and
tungsten analyses via Method 3050B/6020 and nitroglycerin analysis via Method 8330B. The
sample collected from Area 6 was submitted for lead, copper, antimony, zinc and tungsten
analyses via Method 3050B/6020.

Vadose zone water samples were collected from three pan lysimeters (LYJRNGO1, LYJRNGO2
and LYJRNGO3) on October 11 and 12, 2011. One half of the sample volume was field filtered
and both unfiltered and filtered samples were submitted for analysis.  Unfiltered (TOTAL)
samples were submitted for lead, copper, antimony, zinc and tungsten analysis via Method
3050B/6020 and nitroglycerin via Method 8330B. Filtered (FLDFLT) samples were submitted
for lead, copper, antimony and zinc analysis via Method 3050B/6020. Figure 1 shows locations
of the pan lysimeters.

Groundwater samples were collected from two monitoring wells MW-471S and MW-472S on
October 5 and 6, 2011. One half of the sample volume was field filtered and both unfiltered and
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 1.

A sample was collected from the water accumulated in the STAPP system on October 13, 2011
and an unfiltered sample was submitted for TAL metals analysis by Method 3050B/6010B/6020
and tungsten analysis by Method 6020.

1.2 Kilo Range

Soil samples were collected using the incremental sampling method from six equal-sized grids
(Areas 1 through 6) S5-meters wide and the full length of the firing line extending along the range
floor from the firing line to the berm as shown in Figure 2.

1 2011-0-JV10-0004
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One hundred point composite samples were collected from depth of 0 to 3 inches below ground
surface (bgs) on October 14, 18 and 20, 2011. Two replicate 100-point samples were also
collected from Areas 1, 3 and 5. All samples were ground and processed in accordance with
Method 8330B. Samples collected from Areas 1 through 5 were submitted for lead, copper,
antimony, zinc and tungsten analyses via Method 3050B/6020 and nitroglycerin analysis via
Method 8330B. The sample collected from Area 6 was submitted for lead, copper, antimony,
zinc and tungsten analyses via Method 3050B/6020.

VVadose zone water samples were collected from four pan lysimeters (LYKRNGOO1,
LYKRNGO002, LYKRNGOO03 and LYKRNGO004) on October 12, 2011. One half of the sample
volume was field filtered and both unfiltered and filtered samples were submitted for analysis.
Unfiltered (TOTAL) samples were submitted for lead, copper, antimony, zinc and tungsten
analysis via Method 3050B/6020 and nitroglycerin via Method 8330B. Filtered (FLDFLT)
samples were submitted for lead, copper, antimony and zinc analysis via Method 3050B/6020.
Field duplicate samples were collected and submitted from LYKRNGO004. There was insufficient
volume of water for all analyses in the lysimeter located at LYKRNGOO1 during sample
collection on October 12, 2011. A sample was collected on October 21, 2011 and an unfiltered
sample was submitted for nitroglycerin analysis. Metals were analyzed from the pore water
samples collected October 12, 2011. Figure 2 shows locations of the pan lysimeters.

Groundwater samples were collected from two monitoring wells MW-473S and MW-474S on
October 5, 2011. One half of the sample volume was field filtered and both unfiltered and
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 2.

A sample was collected from the water accumulated in the STAPP system on October 12, 2011
and an unfiltered sample was submitted for TAL metals analysis by Method 3050B/6010B/6020
and tungsten analysis by Method 6020.

1.3 Tango Range

Soil samples were collected using the incremental sampling method from six equal-sized grids
(Areas 1A through 1E and Area 2A) 5-meters wide and the full length of the firing line extending
along the range floor from the firing line to the berm as shown in Figure 3.

One hundred point composite samples were collected from depth of 0 to 3 inches below ground
surface (bgs) on October 20 and 21, 2011. Two replicate 100-point samples were also
collected from each of the range floor areas (Areas 1A through 1E). All samples were ground
and processed in accordance with Method 8330B. Samples collected from Areas 1A through
1E were submitted for lead, copper, zinc, antimony and tungsten analyses via Method
3050B/6020 and nitroglycerin analysis via Method 8330B. The sample collected from Area 2A
was submitted for lead, copper, zinc, antimony and tungsten analyses via Method 3050B/6020.

2, 2011-0-JV10-0004
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Vadose zone water samples were collected from three pan lysimeters (LYTRNGO11,
LYTRNGO12, and LYTRNGO13) on October 11, 2011. One half of the sample volume was field
filtered and both unfiltered and filtered samples were submitted for analysis. Unfiltered (TOTAL)
samples were submitted for lead, copper, antimony, zinc and tungsten analysis via Method
3050B/6020 and nitroglycerin via Method 8330B. Filtered (FLDFLT) samples were submitted
for lead, copper, antimony and zinc analysis via Method 3050B/6020. Figure 3 shows locations
of the pan lysimeters.

Groundwater samples were collected from two monitoring wells MW-467S and MW-4839S on
October 10 and 11, 2011. One half of the sample volume was field filtered and both unfiltered
and filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted
for lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin
via Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and
zinc analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 3.

A sample was collected from the water accumulated in the STAPP system on October 12, 2011
and an unfitered sample was submitted for TAL metals analysis by Method 3050B/6010B/6020
and tungsten analysis by Method 6020.

20 SUMMARY

All samples have been collected in accordance with the August 2011 SOW and the data has
been reviewed and validated in accordance with standard procedures. Sample results have
been compared to Level 1 Interim Action Levels for antimeny, lead, copper and nitroglycerin in
soil, pore water and groundwater samples. Analytical data tables are presented by Range and
matrix in Appendix A.

The lead and antimony results from the multi-point composite soil samples collected from all
ranges were less than the action levels of 4,545 mg/kg and 1,750 mg/kg, respectively. The
results for nitroglycerin in the MIS samples collected from the Area 1 at the J and K Ranges and
Areas 1A, 1C, 1D and 1E at the T Range exceeded the action level of 5,000 pg/kg. The soil
sample results for each range are presented in Tables 1, 4and 7.

The lead, antimony and copper results from the lysimeter samples collected from all ranges
were less than the action levels of 10 pg/L, 4.0 ug/L and 867 ug/L, respectively. The action
level for nitroglycerin in pore water was 3.2 pg/L.

As noted above, the lysimeter samples that were submitted were pore water that had
accumulated in the lysimeter since the last sampling event in May 2011. The matrix of these
samples presented major interferences in the analysis for nitroglycerin. The analytical results
were thoroughly reviewed and the majority of the samples were non-detect at levels below the
action level of 3.2 ug/L. However, there were three samples where it was necessary to report
nitroglycerin as non-detect with elevated reporting limits above the action level. The results for
these samples [LYKRNGOO04 (samples and FD) and LYKRNGOO3] were reported as non-detect
(ND) with elevated reporting limits. Considering the location of these lysimeters in the K Range
near the berm and the STAPP system; it is unlikely that nitroglycerin is present in these

3 2011-0-JV10-0004
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samples. However, the matrices of these samples had too much interference to confidently
determine nitroglycerin to be non-detect at the reporting limit of 2 ug/L. The lysimeter sample
results are presented in Tables 2, 5 and 8.

The lead, antimony and copper results from the groundwater samples collected from all ranges
were less than the action levels of 5.0 pg/L, 2.0 pg/L and 434 pg/L, respectively. The action
level for nitroglycerin in groundwater was 1.6 pg/L; the results for nitroglycerin in the
groundwater samples from all ranges were non-detect at 2 pg/L with a method detection limit of
0.6 pg/L. The groundwater sample results are presented in Tables 3, 6 and 9.

The STAPP sample results are presented in Table 10.

The data are usable for project related decisions.

4 2011-0-JV10-0004
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Table 1
J Range Validated Soil Data
o THET TEETHT T
Site ID Location 1D Field Sample 1D Morthing | Easting | Sampled | Method Analyte value | Qualifier' | units | mol® | R | Type
TRANGE |SSJRNGO01 | SSJRMGOD1_OCTI1A | 461634133 | 37195687 | 10/13/2011 | SW6020 Copper 203 MGKG| 0.0088 | 1.1 N1
TRANGE |SSIRNGO01 | SSJRNGO0T_OGCTTIA | 461634133 | 371956.87 | 101132011 | SWe020 Lead 240 WGRG| 0027 | 1.1 G
TRANGE |SSJRNGO01 | SSJRNGOD1_OCTT1A | 461634133 | 37195687 | 10/13/2011 | SW6020 Tinc 301 WGRG| 061 |112] M
TRANGE |SSIRNGO01 | SSIRNGO0T_DCTT1A | 461634133 | 37195687 | 10/13/2011 | SWE020 Antimony ND U WMGRG| 0.0046 | 1.1 N1
TRANGE  |SSIRNGO01 | SSIRNGO01_OCTI1A | 461634133 | 371958 87 | 10/13/2011 | SW6020 Tungsten ND U MGRG| 0028 |o022] W1
TRANGE [SSJRNGO0T | SSJRNGOD1_OCTI1A | 461634133 | 37195687 | 10/13/2011 | SWe330 | Nirogycern | 6880 ] UGKG| 611 [2000] M1
TRANGE |SSIRNGO01 | SSJRNGO0T_DCTI1E | 461634133 | 37195687 | 10/13/2011 | SWE020 Topper 197 MGRG| 0010 | 13 | FRI
TRANGE |SSJRNGO01 | SSURNGOD1_OCTTIE | 461634133 | 371956.87 | 10/13/2011 | SW6020 Lead 213 MGKG| 0031 | 13 | FR1
TRANGE |SSIRNGO0T | SSJRNGO0T_OCTTIE | 461634133 | 371956.87 | 10/1%/2011 | SWE020 ZTinc EE MGIKG| 071 | 130] FRT
TRANGE |SSIRNGO01 | SSJRNGO0T_DCT11B | 461634133 | 37195687 | 10/13/2011 | SWB020 Entimony ND U MGKG| 00053 | 13 | FR1
TRANGE |SSIRNGO01 | SSJRNGO0T_DCT11B | 461634133 | 37195687 | 10/13/2011 | SWE020 Tungsten ND U MGKG| 0032 |026| FR1
TRANGE [SSIRNGO01 | SSJRNGO0T_OCTI1B | 461634133 | 37195687 | 10/13/2011 | SWB330 | Mirogiycenn | 11900 UGKG| 581 |1930] FR1
TRANGE |SSJRNGO01 | SSJRNGODI_OCTI1C | #616341.33 | 371956.87 | 10/13/2011 | SW6020 Lead 6.0 MGKG| 0026 | 11 | FR1
TRANGE [SSIRNGO01 | SSIRNGOO_OCTI1C | 461634133 | 371956.87 | 10/13/2011 | SWB020 Topper FE] MGKG| 00087 | 11 | FR1
JRANGE [SSIRNGO01 | SSIRNGOOT_OCTI1C | 461634133 | 371956.87 | 10/13/2011 | SWB020 Zinc 408 MGHKG| 060 |108| FR1
TRANGE |SSIRNGO0T | SSIRNGO0T_OCTI1C | 461634133 | 371956.87 | 10/13/2011 | SWE020 Antimeny D ] MGIKG| 00045 | 11 | FR1
TRANGE |SSJRNGO01 | SSJRNGODI_OCTI1C | 461634133 | 371956.87 | 10/13/2011 | SW6020 Tungslen ND U MGKG| 0014 |015| FR1
TRANGE |SSIRNGI0T | SSIRNGO_OCTITC | 461634133 | 371956.87 | 10/13/2011 | SWE330 | Niroglycenin | 10400 UGHKG| 607 |1980] FR1
TRANGE |SSIRNGO0Z | SSJRNGO0Z OCT11A | 461634537 | 371950.24 | 10/13/2011 | SWB020 Zinc =2 MGRG| 0057 | 10| M
TRANGE |SSJRNGO02 | SSJRNGO0Z_OCTT1A | #616345 37 | 371950.24 | 10/13/2011 | SW6020 Lead 623 WGKG| 0025 | 10| M
JTRANGE |SSIRNGU0Z | SSJRNGO0Z_DCTT1A | 461634537 | 371950.24 | 10/13/2011 | SWB020 Anfimony ND U MGIKG| 00042 | 10 | N1
TRANGE |SSIRNGO0Z | SSJRNGO0Z_OCTT1A | 461634537 | 371950.24 | 10/13/2011 | SWE020 Topper ND U MGRG| 00083 | 92 | M
JTRANGE  |SSIRNGO0Z | SSJRNGO0Z_OCTI1A | 461634537 | 37195024 | 10/1372011 | SW6020 Tungsten ND U MGKG| 0013 |0.11 1
TRANGE |SSIRNGO0Z | SSJRNGO0Z_OCTI1A | 461634557 | 371950.24 | 10/13/2011 | SWB330 | MWiroglycerin | 2080 J UGKG| G585 |1910] M1
TRANGE |SSIRNGO03 | SSJRNGO03_DCTT1A | 461635002 | 371950.2 | 10/13/2011 | SWB020 Lead 106 MGKG| 016 | 68| N1
TRANGE |SSIRNGO03 | SSJRNGO03_DCT11A | 461635002 | 371950.2 | 10/13/2011 | SWB020 Zinc 186 MGKG| 0074 | 14 0]
TRANGE |SSIRNGO03 | SSJRNGO03_OCT11A | 461635092 | 371958.2 | 10/13/2011 | SWB020 Antimeony ND U MGRG| 00055 | 14 O]
JTRANGE |SSJRNGU03 | SSJRNGO03_DCT11A | 461635002 | 371950.2 | 10/13/2011 | SWB020 Copper ND U WGKG| 0011 | 7.7 X
JTRANGE |SSJRNG03 | SSJRNGO03_DCT11A | 451635092 | 371950.2 | 10/13/2011 | SW6020 Tungslen ND U MGKG| 0017 |014| N1
TRANGE |SSJRNGO03 | SSJRNGO03_OCTI1A | 461635092 | 371959.2 | 10/13/2011 | SWB8330 | Niroglycenin 1600 3 UGKG| 608 |1990] N1
TRANGE |SSJRNGO03 | SSJRNGOD3_OCTT1E | 461635092 | 3719502 | 1011372011 | SW6020 Zinc 3.0 MGRG| 0058 | 1.1 | FR1
TRANGE |SSJRNG03 | SSJRNGO03_OCTI1E | 461635092 | 371556.2 | 10/13/2011 | SW6020 Lead 535 MGKG| 013 | 54 | FR1
JRANGE |SSJRNGO03 | SSJRNGO03_OCTI1B | 461635092 | 371959.2 | 10/13/2011 | SWE020 “Antimony ND U MGKG| 00044 | 11 | FR1
TRANGE |SSJRNGO03 | SSJRNGO03_OCT11B | 461635062 | 371950.2 | 10/13/2011 | SW6020 Copper ND ] MG/KG| 00085 | 66 | FR1
TRANGE |SSJRNGO03 | SSURNGO03_OCTTIE | 461635092 | 371950.2 | 10/13/2011 | SW6020 Tungsten D U MGIKG| 0.013 | 011 FR1
JRANGE [SSJRNG03 | SSJRNGO03_OGCTI1E | 461635002 | 371950.2 | 10/13/2011 | SWB330 | Nirogiycerin | 2450 J UGKG| 608 |1980| FR1
TRANGE |SSIRNGO03 | SSIRNGO0Z_OCTIIC | 461635002 | 371950.2 | 10/13/2011 | SWB020 Zinc 26 MGKG| 0072 | 13 | FR1
JRANGE [SSJRNG03 | SSJRNGOUS_OGTIIC | 451635092 | 371959.2 | 10/3/2011 | SWB0ZD Lead 545 WGKG| 003z | 13 | FRI
TRANGE |SSIRNGI03 | SSIRNGO0E_OCTIIC | 461635002 | 371950.2 | 10/32011 | SWE020 Antimony D ] WGKG| 00054 | 13 | FRI
TRANGE |SSIRNGO03 | SSIRNGO0Z_OCTIIC | 461635002 | 371950.2 | 10/13/2011 | SWB020 Topper ND U MGHKG| 0011 | 98 | FR1
Taties1 47 _JKTRaNgESOR 3T e i
Fagelof2
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Table 1
J Range Validated Soil Data
o THET TEETHT T
Site ID Field Sample ID Morthing | Easting | Sampled | Method Analyte Value | Qualifier’ | Units | MDL® | R | Type
TRANGE SSIRNGOD3_OCT11C | 4616350 92 | 37195082 | 10/13/2011 | 5W6020 Tungsten ND U MGKG| 0016 |013| FR1
TRANGE SEJRNGO0S_OCTI1C | #616350.02 | 3719502 | 101132011 | SWE330 | Mitoghycenn | 2260 E] UGKG| 591 |1930| FR1
TRANGE [ SSIRNGO04_OCT11A | 4616356 64 | 371959.22 | 10/13/2011 | SW6020 Zinc 22 MGRG| 0.056 | 1.0 N
J RANGE SSIRNGO04_OCT11A | 461635664 | 3715850 .22 | 10/13/2011 | SWE020 Lead 579 MGKG D.DE 1.0 N1
JTRANGE [ SSIRNGO04_OCT11A | 461635664 | 371950.22 | 10/13/2011 | SWe020 Antimony ND U MGIKG| 00042 | 10 CH
TRANGE | SSIRNGO04_OCT11A | 4616356 64 | 371950 22 | 10/13/2011 | SWB020 Copper ND 1] MGKG| 00082 | 9.4 T
JRANGE SSJRNGO04_OCT11A | 461635664 | 371850.22 | 10/13/2011 | SWE020 Tungsten ND u MGKG| 0013 011 N1
TRANGE [ SSURNGO04_OCTT1A | 461635664 | 371950.22 | 10/13/2011 | SW8330 | Nirogycenn | 3380 7 UGKG| 600 |1880| Wi
TRANGE SSJRNGOD5_OCT114A | 4616362.08 | 371959.17 | 10/13/2011 | SWe020 Zinc FEK] MGIKG| 0.067 | 12| N1
J RANGE SSJRNGO0S_OCT11A | 4616362.08 m.]? 10/13/2011 | SWE020 Lead 765 MGHKG 015 6.1 N1
J RANGE SSJRNGO0S_OCT11A | 4616362.08 m.]? 10/13/2011 | SWE020 Antimony ND u MGMKG| 0.0050 12 N1
J RANGE SSJRNGO0S_OCT11A | 4616362.08 m.]? 101372011 | SWE020 Copper ND u MGHKG| 00088 | 103 N1
TRANGE SSIRNGO05_OCT11A | 461636208 | 371950.17 | 10/13/2011 | SW6020 Tungsten ND U MGKG| 0015 |012] w1
TRANGE SSIRNGO05_OCT11A | 4616362.08 | 371959.17 | 10/13/2011 | SW8330 | Nirogiycenn 1730 7 UGKG| 572 |1870] N1
JTRANGE SSIRNGO05_OCT118 | 4616362.08 | 371959.17 | 10/13/2011 | SWE020 Zint 257 MGKG| 0069 | 13 | FRI
TRANGE SEJRNGO05_DCT11B | 461636208 | 37185017 | 10/13/2011 | SW6020 Lead 57 MGIKG| 0030 | 13 | FR1
JTRANGE SSJRNGOD5_OCT11E | 4616362.08 | 371959.17 | 10/13/2011 | SWED20 Antimeny D U WMGKG| 00052 | 1.3 | FRI
TRANGE [ SSIRNGO05_OCTI1E | 4616362.08 | 371950.17 | 101132011 | SW6020 Copper ND U MGKG| 0010 | 93 | FR1
J RANGE SS5JRNGO05_OCT11B | 4616362.08 m.]? 101372011 | SWE020 Tungsten ND u MGHKG| 0016 015 FR1
TRANGE | SSURNGO05_OCTTIE | #616362.08 | 371950.17 | 1011372011 | SW8330 | Miragiycenin 2020 J UGKG | 577 |1690]| FR1 |
TRANGE | SSIRNGO05_OCTI1C | 4616362.08 | 371950.17 | 101132011 | SW6020 Zine 30 MGKG| 0.061 | 1.1 | FR1
JRANGE SSIRNGO0S_OCT11C | 4616362.08 | 37185917 | 10132011 | SWE020 Lead 4ar.a MGHKG| 0027 11 FR1
TRANGE | SSIRNGO05_OCT11C | 4616362.08 | 371950.17 | 10/13/2011 | SWe020 Antimony ND U MGKG| 00046 | 1.1 | FR1 |
TRANGE [ SSIRNGO05_OCT11C | 4616362.08 | 371950.17 | 10/13/2011 | SW6020 Copper ND U MG/KG| 00089 | 66 | FR1
JTRANGE [ SSURNGO05_OCT11C | 4516362.08 | 371959.17 | 10/13/2011 | SW6020 Tungsten ND U MGKG| 0014 |011] FR1
J RANGE SSJRNGO0S_OCTI1C | 4616362.08 m.]? 101372011 | SWA330 Nitroghycerin 2100 ) UGHG 618 2020 FR1
J RANGE SSJRNGO0E_OCT11A | 461636626 m 101372011 | SWE020 Zinc 258 MGHKG| 0.084 12 N1
TRANGE | SSIRNGO06_OCTT1A | 461636626 | 371956.98 | 10/13/2011 | SW6020 Tead 345 MGRG| 0028 | 1.2 N1
TRANGE [ SSJRNGO0G_OCT11A | 4616366 25 | 371956.99 | 10/13/2011 | SW6020 Antimeny ND U MGIKG| 00048 | 12 N1
JTRANGE | SSIRNGO0G_OCT11A | 461636625 | 371956.99 | 10/13/2011 | SW6020 Copper ND U MG/KG| 00054 | 68 N1
TRANGE | SSURNGO06_OCTT1A | 461636626 | 371956.98 | 10/13/2011 | SW6020 Tungsten ND U [MGKG| 0029 [023| M1
Motes:
' Qualifiers: U = Non-detect J = Value is estimated less than the reporting limit or due to limitation identified in the data validation.
" MDL = Method Detection Limit
" RL = Reporting Limit
Fage2of2
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Table 2
J Range Validated Lysimeter Data
TalE EXTBcnon, Resar
Site ID Location ID Field Sample ID Naorthing Easting Sampled | Test Method | Method Analyte Value Qualifier’ Units MoL*

JRANGE |LYJRMGOD1 | LYJRMGOO1_OCT11FA | 4616347.69 | 37195896 | 10/12/2011 | SWe020 FLDFLT Copper 10 J UGIL 023
[ JRANGE |LYJRNGOOT | LYJRNGOO1_OCT11FA | 4B16347 B9 | 37195086 | 100122011 | SWe020 FLOFLT Zinc 23 1 UGIL 050
[ JRANGE |LYJRNGOO1 | LYJRMGODT_OCT1IFA | 4616347.85 | 37195966 | 1022011 | SWe0z0 FLOFLT Antimony ND U UGIL | ooz
[ JRANGE [LYJRNGOOT | LYJRNGODI_OCT1IFA | 4616347.80 | 37195808 | 10722011 | SWelz0 FLOFLT Lead ND ] UGIL | 0024
[ JRANGE |LYJRNGOD1 | LYJRNGDOI_DCT11UA | 4616347.68 | 37155086 | 1022011 | SWelzo TOTAL Copper 17 ] UGIL | 023
[ JRANGE |LYJRNGOO! | LYJRNGOOT_OCT11UA | 461634788 | 37105886 | 10122011 | SwWedz0 TOTAL Tinc 32 J UGIL 0.50

TRANGE |LVJRNGOD1 | LYJRNGOOI_OCT11UA | #61534789 | 37196088 | 1022011 | SWe020 TOTAL Lead 55 UGIL | 0024
|~ JRANGE |LYJRNGODT | LYJRNGOOT_OCT11UA | 4616347.68 | 37165806 | 10M22011 | SwWe0z0 TOTAL Antmony ND U UGIL | 0073
[~ JRANGE |LYJRNGOO! | LYJRNGOOI_OCT11UA | 461634780 | 37195886 | 100122011 | SwWeoz0 TOTAL Tungsten ND U UGIL 0.16

J RANGE LYJRNGOO1 LYJRNGOO1_OCT11UA 4616347 .89 37195W 101122011 SWE330 METHOD Mitroglycerin ND u uGnL 057

JTRANGE |LYJRMGODZ | LYJRNGOUZ2_OCTTIFA | 461635588 | 37196005 | 10/12/2011 | SW6020 FLOFLT Copper 26 1 UGIL 023
[ JRANGE |LYJRNGODZ | LYJRNGOOZ_OCT11FA | 461635568 | 37186005 | 10M22011 | SWe020 | FLDFLT Zine 38 7 UGIL | 050
[T TRANGE |LYJRNGOOZ | LYJRNGOOZ OCT11FA | 4616355.68 | 37196005 | 100122011 | SWenz0 FLOFLT Antimony ND [ UGIL | 0073
[ JRAMGE |LYJRNGOO2 | LYJRNGOOZ_DCT11FA | 461635588 | 37196005 | 1022011 | SWe020 FLOFLT Tead ND U UGIL | 0024
[~ JRANGE |LYJRNGOOZ | LYJRNGOOZ_OCT11UA | 461635588 | 37196005 | 107122011 | SwWe0z0 TOTAL Copper 12 J UGIL 023
[ JRANGE |LYJRNGODZ | LYJRNGOOZ_OCTI1UA | 4616355.88 | 37196005 | 1022011 | SWelzo TOTAL Lead 28 UGIL | 0024
[T JRANGE |LYJRNGOOZ | LYJRNGOOZ_OCT11UA | 4616355.88 | 37196005 | 1022011 | SWen20 TOTAL Zinc 32 3 UGIL 050
[ JRANGE |LYJRNGODZ | LYJANGDOZ_OCT11UA | 4616355.88 | 37196005 | 10122011 | SwWelzo TOTAL Antimony ND U UGL | 0073
[T JRANGE |LYJRNGOOZ | LYJRNGOOZ_OCT11UA | 4616355.68 | 37196005 | 1022011 | SWenz0 TOTAL Tungsten ND [ UGIL 0.16
[~ JRANGE |LYJRNGOGZ | LYJRNGOOZ_OCT11UA | 4G1635588 | 37106005 | 1022011 | SWE330 | METHOD | Miroglycenn ND U UGIL 058
| JRANGE |LYJRNGOD3 | LYJRNGOOS_OCT11FA 516368 37196082 | 10112011 | SWe020 FLOFLT Zine 58 1 UGIL 050
[ JRANGE |LYJRNGOD3 | LYJRNGOD3_OCT11FA 3516368 371538.82 | 10M1/2011 | SWe020 FLOFLT, Topper 62 7 UGIL GFE)
[~ JRANGE |LYJRNGOD3 | LYJRNGOOZ_OCT11FA 616368 37190082 | 1012011 | SWe020 FLOFLT Antimony ND ] UGIL | 0073
[~ JRANGE |LYJRNGOD3 | LYJRNGOO3_OCTIIFA 3616368 371909.62 | 10M1/2011 | SWe0z0 FLOFLT Lead ND U UGIL | 0024
[ JRANGE | LYJRNGO0G_OCT11UA | 4616368 37183002 | 10172011 | SWe020 TOTAL Zin 0.88 7 UGIL | 050

JTRANGE LYJRNGU0G_DCT11UA 4616368 37190992 | 10172011 | SWe020 TOTAL Copper 47 J UGIL 023
|~ JRANGE | LVJRNGD0G_OCT11UA 616368 37196062 | 10112011 | SWe0z0 TOTAL Antmony ND U UGIL | 0073
[ JRANGE | LYJRNGO03_OCT11UA | 4616368 37153882 | 1012011 | SWe020 TOTAL Tead ND U UGIL | D024
[~ JRANGE | CYJRNGO0G_OCT11UA 616368 37190002 | 1012011 | SWe020 TOTAL Tungsten ND U UGIL 016
[ JRANGE | LYJRNGD0G_OCT11UA 3616368 37198902 | 1011/2011 | SWe30 | METHOD Nitroglycerin ND 7] UGIL 057
Notes:
' Qualifiers: U = Non-detect J = Value is estimated less than the reporting limit. UJ = The analyte was not detected above this value and is esti due o matrix interf:
* MDL = Method Detection Limit
" RL = Reporting Limit
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Table 3
J Range Validated Groundwater Data
BOTOTT
Top depth| Depth (ft Date Extraction Result

Site ID Location ID Field Sample ID {ft bgs) bgs) Sampled Test Method Method Analyte Value Qualifier’ Units MDL? RL®
JRANGE MVY-4718 MW-471S_OCT11FA 8459 9459 10/06/2011 SWB020 FLDFLT Copper 73 J UG/L 023 200
JRANGE  |MW-471S MW-4715_OCT11FA 84.59 94.59 10/06/2011 SWE020 FLDFLT Antimony ND u UGIL 0.073 200
JRANGE  |MW-4715 MwW-4715_OCT11FA 84.59 9450 10/06/2011 SWB020 FLDFLT Lead ND U UGl 0.024 20
JRANGE MW-4715 MW-4715_OCT11FA 8459 9459 'Wrzm il SW8020 FLDFLT Zinc ND u uGiL 050 200
JRANGE |MW-471S MW-4715_OCT11UA 84.59 94.50 10/08/2011 SWB020 TOTAL Copper 33 J UGIL 0.23 20.0
JRANGE  |MW-4715 MW-4715_OCT11UA 84.59 9450 10/06/2011 SWis020 TOTAL Antimony ND u UGIL 0.072 20.0
JRANGE MV-4715 MW-4715_OCT11UA 84.59 9459 10/08/2011 SWB020 TOTAL Lead ND u uGiL 0.024 20
JRANGE  |MW-471S MW-4715_OCT11UA 84,59 9450 10/06/2011 SWB020 TOTAL Tungsten ND u UGIL 0.18 20
JRANGE  |MW-4715 MW-4715_OCT11UA 8450 9459 10/06/2011 SWB020 TOTAL Zinc ND u UGIL 0.50 200
JRANGE MVV-4715 MV-4715_OCT11UA 84.59 9450 10/06/2011 SWa330 METHOD | Nitroglycerin ND u uGiL 087 19
JRANGE  |MW-4725 Mw-4725_OCT11FA 85.31 95.31 10/05/2011 SW6020 FLDFLT Capper 0.27 J UGL 0.23 20.0
JRANGE  |MW-472S MW-4725_OCT11FA 85.31 95.31 10/05/2011 SWWB020 FLDFLT Antimony ND u UGIL 0.073 20.0
JRANGE  |MW-4723 Mw-4728_OCT11FA 8531 95.31 10/05/2011 SWe6020 FLDFLT Lead ND u uGi 0.024 20
JRANGE  [MW-472S MW-4725_OCT11FA 85.31 9531 10/05/2011 SWi5020 FLDFLT Zinc ND u UGIL 0.50 200
JRANGE  |MW\-472S MW-4725_OCT11UA 85.31 9531 10/05/2011 SWWB020 TOTAL Copper 1.0 J UGIL 0.23 20.0
JRANGE MW-4728 MW-4725_OCT11UA 8631 9531 10/05/2011 SW6020 TOTAL Antimony ND u UG 0073 200
JRANGE  [MW-4725 MW-4725_OCT11UA 85.31 95.31 10/05/2011 SWE020 TOTAL Lead ND u UGIL 0.024 20
JRANGE  |MW\-472S MW-4725 OCT11UA 85,31 9531 10/05/2011 SWB020 TOTAL Tungsten ND U UG/LL 0.18 20
J RANGE MVV-4728 MW-4725_OCT11UA 8531 9531 10/05/2011 SWB020 TOTAL Zinc ND u UGIL 050 200
JRANGE  |MW-472S MW-4725_OCT11UA 85.31 95.31 10/05/2011 SWB330 METHOD | Nitroglycerin ND u UGIL 0.57 19

Notes:

f Qualffiers: U = Non-detect. J = Value is estimated less than the reporting limit.
° MDL = Method Detection Limit
®RL = Reporting Limit

Fange
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Table 4
K Range Validated Soil Data
TalE Teel Rez0 TENTE |
Site ID Location ID Field Sample D Northing | Easting | Sampled | Method Analyte Value | Qualifier’ | Units | mMOL® | R’ | Type
KRANGE |SSKRNGOO1 | SSKRNGOOT_OCT11A | 461634171 | 37204104 | 10/14/2011 | SWe020 Lead 121 MGIKG| 0024 | 10| N1
KRANGE |SSKANGOO1 | SSRRNGOOI_OCTT11A | 461634171 | 37204164 | 10142011 | SWe020 Copper 6 MGIKG| 00081 | 1.0 N1
K RANGE [SSKRNGDO1 SEKRNGOO1_OCT11A | 4616341.71 | 372041.94 | 10142011 | SWE020 Zne 371 MGIKG 056 101 N1
K RANGE |SSKRNGODO1 | SSKRNGOOT_OCT11A | 461634171 | 37204164 | 10142011 | SWe020 Antimony ND ] MGIRG | 0.0041 10 T
K RANGE SSKRNGO01 SSKRMGOOT_OCT11A | 4616341.71 | 37204104 | 10142011 | SWe020 Tungsten ND u MGIKG 0013 0.10 N1
K RANGE |SSRANGOO1 | SSKRMGOO1_OCT11A | 461834171 | 37204164 | 10142011 | SWE330 | Hitraglycenn 11800 UGIKG| a7 [1820] W1
KRANGE |SSKRNGOO! | SSKRNGOO1_OCT11B | 4616341.71 | 37204154 | 10142011 | SW6020 Lead 152 MGIKG| 0.027 T1| FRI
K RANGE |SSKRNGOO1 | SSKRNGOO1_OCT11B | 461634171 | 372041.64 | 10142011 | SWe020 Copper 251 MGIKG| 00081 | 1.1 FR1
KRANGE |SSKRNGOO1 | SSKRNGOO1_OCT11B | 461634171 | 372041.84 | 101142011 | SWe020 Zinc 368 MGIKG| 063 T14| FRI
KRANGE |SSKRNGO01 | SSKRNGOO1_OCT11B | 461634171 | 37204164 | 10/14/2011 | SW6020 Antimony ND U MGIRG| 00047 | 11 | FRl
KRANGE |SSKRNGOO1 | SSKRNGOO1_OCTI11B | 4616341.71 | 372041.64 | 107142011 | SWe020 Tungsten ND ] MGIKG| 0014 |01 FRi
KRANGE |SSKRNGOO1 | SSKRMGOO1_OCT11B | 4616341.71 | 37204194 | 10142011 | SW8330 | Mitreglycern | 21100 UGIKG| 608  |1990| FR1
K RANGE |SSKRNGOO1 | SSKRNGOO1_OCTIIC | 461634171 | 372041.84 | 10142011 | SWe020 Cead 155 MGIKG| 0028 | 12| FRI
K RANGE |SSKRNGOO1 | SSKRNGOO1_OCTIIC | 4616341.71 | 372041.64 | 101 #2011 | SWe020 Copper 752 MGIKG| 00084 | 12 | FRI
K RANGE |SSKANGOO1 | SSKRNGOO1_OCTIIC | 461634171 | 372041.84 | 107142011 | SWe020 Tinc 368 MGIKG| 065 |118]| FRI
KRANGE |SSKRNGOO1 | SSKRNGODT_OCT11C | 461634171 | 37204104 | 10/14/2011 | SW6020 Antimony ND U MGIKG| 0004 | 12 | FRI
KRANGE |SSKRNGUO1 | SSKRNGOO1_OCTIIC | 461634171 | 372041.64 | 107142011 | SW6020 Tungsten ND U MGIKG| 0015 [042| FRI
K RANGE [SSKRNGOO01 | SSKRNGOD1_OCTIIC | 4616341.71 | 372041.84 | 10142011 | SWB330 Mitroglycerin 22400 UGIKG 587 1920 FR1
KRANGE |SSRANGOOZ | SSKRNGOGZ_OCT11A | 4616346.08 | 37204215 | 10/1#2011 | SWe020 Zinc 161 MGIKG| 0060 K] N1
K RANGE |SSKRNGOOZ2 | SSKRMNGOGZ_OCT11A | 4616346.08 | 37204218 | 10142011 | SWe020 Tead 703 MGIKG| 0028 | 11 N1
K RANGE |SSKRNGOOZ2 | SSKRMGOGZ_OCT11A | 4616346.08 | 37204218 | 10142011 | SWe020 Antimony ND ] MGIKG| 0.0045 | 1.1 N1
KRANGE |SSRRANGOOZ | SSKRNGOGZ_OCT11A | 4616346.08 | 37204215 | 100142011 | SWe020 Copper ND ] MGIKG| 00088 | 82 | N1
K RANGE |SSKRNGODOZ | SSKRNGOOZ_OCT11A | 4616346.08 | 37204218 | 10142011 | SWe020 Tungsten ND ] MGIKG| 0018 [ 011 N1
KRANGE |SSKRNGOOZ | SSKRNGOUZ_OCT11A | 4616346.08 | 37204215 | 10/14/2011 | SWE330 | Nitroglycerin 2370 J UGIKG| 50 [1800| W1
KRANGE |SSKRNGOO3 | SSKRMGOOZ_OCT11A | 461635128 | 3720424 | 101182011 | SW6020 Zinc [EE] MGIKG| 0056 | 10 N1
KRANGE |SSKRNGOO3 | SSKRMGOUS_OCT11A | 461635128 | 3720424 | 10182011 | SW6020 Lead 255 WMGIKG| 0024 | 10 N
K RANGE |SSRRNGOO3 | SSKRMGOO3_OCT11A | 4616351.28 | 372042.4 | 10182011 | SWe020 Copper 70 MGIKG| 00081 | 1.0 N1
KRANGE |SSRANGOO3 | SSKRNGOU3_OCT11A | 461635128 | 3720424 | 101&2011 | SWe020 Antimony ND ] MGIRG | 0.0041 10 N1
KRANGE |SSKRNGOO3 | SSKRMNGOG3_OCT11A | 461635128 | 3720424 | 10182011 | SWe020 Tungsten ND ] MGIKG| 0013 [011| W1
KRANGE |SSRRANGO03 | SSKRNGOU3_OCTI11A | 461635128 | 3720424 | 10182011 | SWE330 | Nitroglycern 2230 J UGIKG 600 1960| N1
K RANGE |[SSKRNGOO03 | SSKRNGOO3_OCT11B | 4616351.28 | 3720424 | 10M1&2011 | SWe020 Zine 16.8 MGIKG 0.15 27 FR1
KRANGE |SSKRNGOO3 | SSKRNGOUS_OCT11B | 461635128 | 3720424 | 10182011 | SW6020 Lead 296 MGIKG| 0032 | 13 | FRi
KRANGE |SSKRNGOO3 | SSKRMGOG3_OCTI11B | 4616351.28 | 3720424 | 10182011 | SWe020 Copper 35 MGIKG|  0.021 27 | FRi
K RANGE |SSKRNGOO3 | SSKRMGOG3_OCT11B | 461635128 | 372042.4 | 10182011 | SWe020 Antimony ND ] MGIKG| 00055 | 1.3 | FRI
KRANGE |SSKRNGOO3 | SSKRNGOO3_OCT11B | 461635128 | 3720424 | 10/1&/2011 | SW6020 Tungsten ND U MGIKG| 0017 |013] FRi
KRANGE |SSKRNGOO3 | SSKRNGOO3_OCT11E | 461635128 | 3720424 | 10&2011 | SWB330 | Mitroglycern 2710 1 UGIKG L] 1870| FR1
KRANGE |SSKRNGOO3 | SSKRNGUD3_OCT11C | 461635128 | 3720424 | 1182011 | SW6020 Zinc 71 WMGIKG| 015 27 | FRi
KRANGE |SSRRANGO03 | SSKRNGOO3_OCTIIC | 461635128 | 3720424 | 101&2011 | SWe020 Lead 263 MG/KG| 0033 14 | FRI
K RANGE |SSKRNGDO3 | SSKRNGO0Z_CCTIIC | 4616351.28 | 3720424 | 10M1&2011 | SWS020 Copper a1 MEKG| 0022 27 FR1
KRANGE |SSKRANGOO3 | SSKRNGDO3_OCT11C | 4616351.28 | 372042.4 | 10152011 | SWo020 Antimony ND U WMGIKG| 00058 | 14 | FRI
KRANGE |SSKRNGOO3 | SSKRNGUO3_OCT11C | 461635128 | 3720424 | 10/18/2011 | SW6020 Tungsten ND U MGIKG| 0017 [034| FRI
K RANGE |SSKRNGOO3 | SSKRNGOO_OCTIIC | 4616351.28 | 3720424 | 10182011 | SWE330 | Mitreglycenn 2330 J UGIKG| 802 |1870| FRi
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Table 4
K Range Validated Soil Data
TalE Teel Rez0 TETPIE |
Site 1D | Location 1D Field Sample |0 Morthing | Easting | Sampled | Method Analyte Value | Qualifier' | Units | MDL* | RL’ | Type
KRANGE |SSKRNGOO4 | SSKRNGOO4_OCT11A | 4616355 62 | 37204255 | 10182011 | SWe020 Tinc 171 MGIKG| 014 25 | N1
KRANGE |SSKANGOO4 | SSKRNGOOA_OCT11A | 4616355 02 | 37204255 | 10152011 | SWe020 Lead 344 MG/KG| 0030 13 0]
K RANGE |SSKRNGOU4 | SSKRNGDOS_DCT11A | 4618355.02 | 37204256 | 10712011 | SWe020 Copper 59 MGKG| 0020 | 25| M1
KRANGE |SSKRNGOO4 | SSKRNGOOS_OCT11A | 461635502 | 37204255 | 10162011 | SWe0z0 Antimony ) ] MGIKG| 0D0s2 | 1.3 N1
KRANGE |SGKRNGOO4 | SSKRNGOOS_OCT11A | 451635562 | 37204255 | 101182011 | SWe020 Tungsten ND U MGIKG| 0016 |043] N1
K RANGE |SSKRNGOO4 | SSKRNGOOS_OCT11A | 4616355 02 | 37204255 | 10162011 | SWB330 | Nitroglycenn 2750 7 UGIKG| 618 [2020] N1
KRANGE |SSKRNGOOS | SSKRMGOUS_OCT11A | 4616362 | 372042.06 | 12002011 | SW6020 Tinc [EE] WMGIRG| 0057 0| N1
K RANGE |SSKRNGOOS | SSKRMGOUS_OCTI11A | 4616362 | 37204236 | 102002011 | SWe020 Tead 343 MGIKG| 0048 | 2.1 N1
KRANGE |SSKRNGOO5 | SSKRNGOOS_OCT11A | 4616362 | 37204236 | 10202011 | SWB020 Antimony ND ] MG/KG| 00042 | 10 W1
K RANGE |SSKRNGOOS | SSKRNGOUS_OCT11A | 4010362 | 37204236 | 1202011 | SWH020 Copper ND U WMG/KG| oo0ez | 7.8 Gl
KRANGE |SSKRNGOUS | SSKRNGOUS_OCT11A | 4616362 | 3720426 | 1072072011 | SW6020 Tungsten ND ] MGIKG| 0013 [011] N1
KRANGE |SSKRNGOO5 | SSKRNGOU5_OCT11A | 4616362 | 37204236 | 10202011 | SW8330 | Nitrogiycern | 2360 3 UGIKG| #08  |1990] W1
KRANGE |SSRRANGOOS | SSKRNGOUS_OCTI11B | 4616382 | 37204236 | 10202011 | SWe020 Zinc 138 MGIKG|  0.056 10 | FRI
K RANGE |SSKRNGOOS | SSKRMNGOUS_OCTI11B | 4616382 | 37204236 | 102002011 | SWe020 Tead 34T MGIKG| 0048 | 20 | FRi
KRANGE |SSKRNGOO5 | SSKRNGODS_OCT11B | 4616362 | 37204236 | 10202011 | SWB020 Antimony ND ] MG/KG| 00041 T0 | FRI
K RANGE |SSKRNGOOS | SSKRNGDOS_OCTI1B | 4616362 | 37204236 | 10202011 | SWe020 Copper ND U |WeKG| om0l | 7B | Fmi
KRANGE |SSKRNGOOS | SSKRNGOUS_OCT11B | 4616362 | 37204206 | 172072011 | SW6020 Tungsten ND ] MGIKG| 0013 |010] FRi
KRANGE |SSKRNGOOS | SSKRNGOUS_OCTI1B | 4616362 | 372042.36 | 10202011 | SWe330 | Nitroglycern | 2240 J UGKG| &8 |190| Fmi
KRANGE |SSRANGOOS | SSKRNGOO5_OCTIIC | 4616382 | 37204236 | 10202011 | SWe020 Zinc 150 MGIKG|  0.080 14 | FRI
K RANGE |SSKRNGOOS | SSKRNGOOS_OCTIIC | 4616362 | 37204236 | 102002011 | SWe020 Tead 308 MGIKG| 0035 | 1.4 | FRi
K RANGE |SSKRNGOOS | SSKRNGOOS_OCTIIC | 4616362 | 37204236 | 102002011 | SWe020 Antimony ND ] MGIKG| 00058 | 1.4 | FRI
KRANGE |SSRRANGOO5 | SSKRNGOO5_OCTIIC | 4616382 | 37204236 | 102002011 | SWe020 Copper ND ] MGIKG| 0012 | 85| FRi
K RANGE |SSKRNGOO5 | SSKRNGOOS_OCTI1C | 4616362 | 37204236 | 10202011 | SWe020 Tungsten ND ] MGIKG| 0018 |014| FRI
KRANGE |SSKRNGOUS | SSKRNGUDS_OCTIIC | 4616362 | 37204206 | 102072011 | SWB330 | Nitroglycenn 2300 ] UGIKG| 577 |1890] FRi
KRANGE |SSKRNGOOS | SSKRMGOOS_OCT11A | 4616366.35 | 37204205 | 102072011 | SW6020 Zine 222 WMGIKG] 015 27 N1
KRANGE |SSRRNGO0S | SSKRNGOUB_OCT11A | 461630635 | 37204295 | 10202011 | SWe020 Lead 355 MGIKG| 032  [133] N1
K RANGE |SSKRNGOOS | SSKRMGO0S_OCT11A | 4616366.35 | 372042.05 | 102002011 | SWe020 Antimony HD ] MGIKG| 00055 | 1.3 N1
KRANGE |SSRRANGOOB | SSKRNGOOB_OCT11A | 461636635 | 37204295 | 102002011 | SWe020 Copper ND ] MGIRG| 0021 | 87 N1
K RANGE |SSKRNGOOB | SSKRNGOOE_OCT11A | 4616366 35 | 37204205 | 10202011 | SWB020 Tungsten ND ] MGIKG| 0017 | 013] N1
Maotes:
' Qualifiers: U = Non-detect. J = Value is less than the reporting limit or due to limitation identified in the data validation.

¥ MDL = Method Detection Limit

* RL = Reporting Limit
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Table 5
K Range Validated Lysimeter Data
Dale Extrachion Resull

Site 1D Location 1D Field Sample 1D Nerthing Easting Sampled | Test Method| _Method Analyte value | Qualifier’ | Units

K RANGE _|LYKRNGOOT [YKRNGOD1_OCTITFA 4616348 28 | 37204238 | 10N22011 | SWe020 FLOFLT Zinc 103 ] UGIL

[ KRANGE |LYKRNGOO1 LYRRNGOO1_OCT11FA 616346 28 | 37204238 | V1Z2011 | SwWe020 FLOFLT Copper 28 7 UGIL

| KRANGE |LYKRNGOOT LYKRNGO01_OCTI11FA 451634828 | 37204238 | 10/12/2011 | SWe020 FLOFLT | Antimony ND U UGIL

K RANGE _|LYKRNGOOT TYRRNGOOT_OCTITFA 4616346 28 | 37204238 | 10N22011 | Swe020 FLOFLT Tead ND [ UGIL

K RANGE LYKRMNGOO1 LYKRNGOD1_OCT11UA 4516348.28 37204238 11272011 SWB020 TOTAL Copper 087 4 UGIL

I KRANGE |LYKRNGOO1 LYKRNGOGT1_OCT110A 616346 28 | 37204238 | 1022011 | SwWe020 TOTAL Tinc FI3 7 UGIL

K RANGE _|LYKRNGOOT LYKRNGOO1_OCT11UA 461634620 | 37204238 | 10N22011 | SWe020 TOTAL | Antmony ND U UGIL

| K RANGE |LYKRNGOOT LYKRNGOO1_OCT11UA AG16346.28 | 37204238 | V122011 | SWe020 TOTAL Lead ND V] UGIL

| KRANGE |LYKRNGOOT LYKRNGOO1_OCTT10A 361634628 | 037204238 | 1V1Z2011 | SWe020 TOTAL Tungsten ND 1] UGIL

| K RANGE |LYRKRNGOOT LYKRNGOO1_OCT11UA 461034628 | 37204238 | 10Z1/2011 | SWe330 | WMETHOD | Miroglycenn ND 7] UGIL

K RANGE |LYKRNGOOZ [YRRNGOOZ_OCTT1FA 461635505 | 37204203 | 1022011 | SWe020 FLOFLT Copper CED) 7 UGIL

| KRANGE |LYRRNGOOZ LYKRNGODZ_OCT11FA 461635505 | 57204203 | 10N22011 | SWe020 | FLOFLT Zine 18 J UGIL

|~ KRANGE |LYRRNGOOZ [YRRNGOO2_OCT11FA 61635505 | 372042.08 | 10122011 | Swe020 FLOFLT | Antmony ND U UGIL

|~ KRANGE |LYKRNGOOZ LYRRNGO0Z_OCT11FA AB16355.05 | 37204203 | 10M122011 | SWe020 FLOFLT Lead ND U UGIL

| KRANGE |LYKRNGOOZ LYKRNGOOZ_OCT110A 361635505 | 37204203 | 1V1Z2011 | SwWe020 TOTAL Antimony ND [ UGIL

KRANGE |LYKRNGOOZ LYKRNGOOZ_OCT11UA 461635505 | 37204203 | 10M22011 | 56020 TOTAL Copper ND U UGIL

KRANGE |LYKRNGOOZ LYKRNGOUZ_OCT11UA 461635595 | 37204203 | 1022011 | SWe020 TOTAL Lead ND U UGIL

K RANGE LYKRMGDOZ LYKRNGOO0Z_OCT11UA 461635595 372042.03 10122011 SWB020 TOTAL Tungsten ND U UGl

| KRANGE |LYKRNGOOZ LYKRNGOOZ_OCT11UA 61635505 | 37204203 | 10M22011 | Swe020 TOTAL Zinc ND ] UGIL

|~ KRANGE |LYKRNGOOZ LYKRNGOOZ_OCT110A AB16355.05 | 37204203 | V122011 | SWe3s0 | METHOD | Miroglycenin ND V] UGIL

| KRANGE |LYKRNGOO3 LYRRNGOO3_OCT11FA AG16367 5 | 37207656 | 10022011 | SwWe020 FLDFLT Copper 16 1 UGIL
| KRANGE |LYKRNGOO3 LYRRNGO03_OCT11FA 6163675 | 372076.56 | 10N22011 | Swe020 FLOFLT Tead 22 UGIL |

| KRANGE |LYKRMGOO3 CYRRNGO03_OCT11FA 6163675 | 37207656 | 10M22011 | 5020 FLOFLT | Antmony ND U UGIL

K RANGE _|LYKRNGOO3 [YKRNGOO3_OCTTTFA 46163675 | 37207656 | 1022011 | SWe020 FLOFLT Zin ND U UGIL

| KRANGE |LYRRNGOO3 LYKRNGOO3_OCTT1UA 4616367 5 | 37207656 | 10N22011 | sweoa TOTAL Copper 14 J UGIL

K RANGE |LYKRNGOO3 LYRRNGOU3_OCT11UA 46163675 | 372076.56 | 1022011 | SWe020 TOTAL Lead 23 UGIL

|~ KRANGE |LYKRNGOO3 LYKRNGOO3_OCT110A AB163675 | 37207656 | 10022011 | SwWe020 TOTAL Antmony ND U UGIL

| KRANGE |LYKRNGOO3 LYRRNGOO3_DCT11UA 36163675 | 372076.56 | 10NZ2011 | Swe020 TOTAL | Tungsten ND ] UGIL

| KRANGE |LYKRMGOO3 CYRRNGOO3_OCT11UA 36163675 | 372076.56 | 10N22011 | Sve020 TOTAL Zinc ND U UGIL

K RANGE _|LYKRNGOO3 LYKRNGOU3_OCT11UA 46163675 | 87207656 | 1011212011 | SWe330 | METHOD | Miroglycenn | ND 0J UGIL

| KRANGE |LYRRNGOOS LYKRNGO04_OCT11FA 61636719 | 372011.16 | 10022011 | SwWei2n FLOFLT Zine 27 E UGIL

K RANGE _|LYKRNGOO4 [YKRNGOO4_OCTT1FA 4616367 19 | 372011.16 | 10M22011 | SWe020 FLOFLT Lead EXl UGIL

|~ KRANGE |LYKRNGOO# LYRRNGO04_OCT11FA AB16367 18 | 37201116 | 10122011 | SWe020 FLOFLT Copper 74 1 UGIL

I KRANGE |LYKRNGOOS LYRRNGO04_OCT11FA AB16367 16 | 37201116 | 10122011 | SWe020 FLOFLT | Antmony ND ] UGIL

[~ K RANGE |LYRRNGOO4 LYKRNGOD4_OCT11FD 461636719 | 372011,16 | 101212011 | SWe020 | FLOFLT Lead 32 UGIL

| KRANGE |LYKRMGOO4 CYKRNGOOS_OCT11FD 361636718 | 372011.16 | 10M22011 | Swe020 FLOFLT Zinc 38 7 UGIL

K RANGE _|LYKRNGOO4 LYKRNGOD4_OCT11FD 461636719 | 372011.16 | 10N22011 | SwWe020 FLOFLT Copper 60 J UGIL

KRANGE _|LYKRNGOO4 [YKRNGOO4_OCT11FD 4616367 19 | 372011.16 | 1022011 | SWe020 FLOFLT | Antmony ND U UGIL

| KRANGE |LYKRNGOO4 LYKRNGO04_OCT11UA 461636719 | 372011.16 | 1022011 | Sweoan | TOTAL Tine 16 J UGIL

| KRANGE |LYKRNGOO4 LYRRNGOO4_OCT11UA 461636719 | 372011.10 | 10122011 | 58020 TOTAL Lead 40 UGIL

K RANGE _|LYKRNGOO4 LYKRNGOO4_OCT11UA 4616367 19 | 372011.16 | 1022011 | SWe020 TOTAL Copper 64 J UGIL

|~ KRANGE |LYKRNGOO# LYKRNGOO_OCT110A 616367 18 | 37201116 | (122011 | SWe020 TOTAL Antmony ND ] UGIL

WHlange
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Table 5
K Range Validated Lysimeter Data
Date Extraction Result
Site ID Location ID Field Sample 1D Northing Easting Sampled | Test Methad| Method Analyte Value Qualifier’ | Units MDL? RL
KRANGE [LYKRNGOO4 LYKRNGOO4_OCTT1UA 4618367.19 | 372011.16 | 10122011 [ SW8020 TOTAL Tungsten ND U UGIL 0.18 2.0
KRANGE |LYKRNGOO4 LYKRNGOO4_OCT11UA 4616367.19 | 372011.16 | 10122011 | SWe330 | METHOD | Niroglycerin ND Ul UGIL 0.58 25.8
KRANGE |LYKRNGOOD4 LYKRNGO04_OCT11UD 4616367.19 | 372011.16 | 1012/2011 | SwWe020 TOTAL Zinc 39 J UGIL 0.50 20.0
KRANGE [LYKRNGOO4 LYKRNGO04_OCT11UD 4616267.19 [ 372011.16 | 10n22011 [ Swe020 TOTAL Lead 5.0 UG/L [ 0024 20
KRANGE |LYKRNGOOD4 LYKRNGUO04_OCT11UD 4616367.19 | 372011.16 | 101272017 | SWe020 TOTAL Copper 6.4 J UGIL 0.23 20.0
KRANGE |LYKRNGOO4 LYKRNG004_OCT11UD 4616267.19 | 272011.16 | 10/12/2011 | SW8020 TOTAL Antim ony ND U UG/L | 0073 20.0
K RANGE  |LYKRNGOD4 LYKRNGO04_OCT11UD 4616367.19 | 372011.16 | 10122017 | SWB020 TOTAL Tungsten ND U UGIL 018 20
KRANGE |LYKRNGOO4 LYKRNGO04_OCT11UD 4616367 19 | 372011.16 | 10/12/2011 | SW8330 | METHOD | Nitroglycerin ND Ud UGIL 0.58 36.7
MNotes:
" Qualifiers: U= Non-detect J = Value is estimated less than the reporting limit. UJ = The analyte was not detected above this value and is estimated due to matrix interferences
© MDL = Method Detection Limit
* RL = Reporting Limit

Kitange
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Table &
K Range Validated Groundwater Data
BOMOm
Top depth | Depth (ft Date Extraction Result
SitelD | LocationID |  Field Sample ID i bas) bas) Sampled | TestMethod |  Method Analyte Value | Qualifier’ | Units | mDL® | R
KRAMGE [MW-4735 MW-4735_OCTI1FA 8338 §3.38 | 10052011 SW6020 FLOFLT Copper 055 7] UGL | 023 200
KRANGE [MW-4735 WV-4735_OCT11FA B338 9338 | 10052011 SWe020 FLOFLT Anfimony ND ] UGIL | 0073 | 200
| KRANGE |MW-4?3$ MW-4735_OCTI11FA 8338 §3.38 10572011 SW6020 FLOFLT Lead HD U UGIL | 0.024 20
KRANGE |MW-4735 MW-4735_OCT11FA 8338 W38 | 10052011 SWe020 FLOFLT Zine ND ] UGL | 050 200
| KRANGE [MW-4735 | MW-4735_0OCT1IFD 8338 5338 100572011 SWE0Z0 FLOFLT Copper 031 3 UGIL 03 200
| KRANGE [MW-4735 | WW-4735_OCT11FD 8338 0538 TO052011 SWE0Z0 FLOFLT Anlimony ND ] UGIL | 0073 | 200
| KRANGE [WWea735 | MWe4735_DCTIIFD T B38| 1052011 | SWe020 FLOFLT Tead ND 0 UG | o024 70
[ KRANGE [MW-4735 | MW-4735 OCTIIFD | 8338 .38 | 10052011 | SWe020 FLOFLT Tine ND U UGL | 050 | 200
[ KRANGE [MWe4735 | MW-4735_OCT11UA 8338 338 TOMOB2011 SWBO20 TOTAL Copper 3] ] UG 023 200
[ KRANGE [Wwea73s MW-4735_OCT11UA 5338 938 | 1052011 | SWelz0 TOTAL Artimony ND U UGL | 0073 | 200
KRAMGE |MW-4735 MW-4735_OCTT1UA E338 9338 | 10052011 SWB020 TOTAL Lead ND U UGIL | 0.024 20
| KRANGE [WW-4738 | MW-4735_DCTIIUA 8338 5338 100572011 SWE020 TOTAL Tungsten ND U UGIL 018 20
I KRANGE [MW-4735 | MW-4735_OCTI1UA 8338 .30 10052011 SWB020 TOTAL Tinc ND ] UGIL 050 200
KRANGE [MW-4735 MW-4735_OCT11UA 8338 93.38 100052011 SWa330 METHOD Nitroglyeerin ND u UGIL 057 19
[ KRANGE [WWea735 | WMW-4735_DCTTIUD 8338 .30 TOM5/2011 SWB020 TOTAL Copper 024 1 UGIL 023 200
[ KRANGE [Wwea73s NW-4735_0CT11UD 3338 .38 | 1052011 | SWe0z0 TOTAL Artimony ND U UGL | 0073 | 200
KRAMGE |MW-4735 MW-4735_0CT11UD E338 9338 | 10052011 SWB020 TOTAL Lead ND U UGIL | 0.024 20
KRANGE |MW-4735 MW-4735_OCT11UD 8338 5338 | 10052011 SWE020 TOTAL Tungsten ND U UGL | 018 20
I KRANGE [MW-4735 MW-4735_OCT1100 8338 .30 10052011 SWB020 TOTAL Tinc ND ] UGIL 050 200
MW-4735_OCT 11UD 8338 §3.38 | 10052011 SWE330 METHOD Hitroglycerin ND U UGIL | 058 20
MW-4745_OCT11FA 86,44 96 44 100052011 SWe020 FLOFLT Antimony ND u UGIL 0.073 200
MW-4745_OCTI1FA 8644 9644 | 10052011 SWe020 FLOFLT Copper ND U UGL | 022 200
MW-4745_OCT11FA 36,44 .as | 10052011 SWE020 FLOFLT Tead ND ] UGL | 0.024 20
MW-4745_OCTITFA 8644 9644 | 10052011 SWB020 FLOFLT Zine ND U UGIL | 050 200
V-4745_OCT11UA 86,44 56,44 100572011 SWE020 TOTAL Antimony ND U UGIL | 0073 | 200
MW-4745_OCT1TUA 86,44 96.44 T0/05/2011 SWE0Z0 TOTAL Copper ND U UGIL | 023 200
MW-4745_OCT11UA 86,44 96,44 100052011 SWe020 TOTAL Lead ND u =T 0.024 20
MW-4745_OCT11UA 8644 %644 TOMS/2011 SWe020 TOTAL Tungsten ND U UGIL | 018 20
MW-4745_OCT11UA BB EXT] TO0S2011 SWE020 TOTAL Zine HD ] UGL | 050 0.0
MW-A745_OCT1TUA BB EX TOMS/2011 SWeas0 METHGD Fitroglycenn ND U UGIL | 057 B
Motes:
' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit
? MDL = Method Detection Limit
* RL = Reporting Limit
[7. T Fuge 1 ot
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Table 7
T Range Validated Soil Data

Site ID Location ID Field Sample ID Northing Sampled | Method Analyte Value | Qualifier' | Units MpL® RLY Type
TRANGE |SSTRANGATA SSTRNGIA_OCT11A | 462104758 10/20/2011 | SWB020 | Antmony 039 J MGIKG| 00052 13 N1
TRANGE |SSTANGATA SSTRNG1A_OCTIIA | 4621047 58 T0/20/2011 | SWG6020 Tead 238 MGIKG 031 127 ]
TRANGE |SSTRANGATA SSTRNG1A_OCTI1A | 4621047 58 10/20/2011 | SWo020 Copper 302 WMGIKG| 0020 25 T
TRANGE |SSTRNGATA SSTRNGIA_OCTIIA | 462104758 T0/20/2011 | SW6020 Tinc 330 MGIKG 014 75 1
TRANGE |SSTRNGATA SSTRNG1A_OCTIIA | 4621047 58 10/20/2011 | SWo020 | Tungsten ND U WMGIKG|  0D18 017 1
TRANGE |SGTANGATA SSTRNGTA_OCTTIA | 4621047 58 T0/20/2011 | SWe330 | Mitrogiycenn | 15700 UGIKG Ell 1630 1
TRANGE |GSTRNGATA SSTRNGIA_DCT1IB | 462104758 | 0202011 | SWE0Z0 | Antimeny 045 ] WGIRG | D.0064 8 FR1
TRANGE |SSTRNGAIA SSTRNGIA_OCTINE | 462104758 107202011 | SWB020 Tead 234 MGIKG| 0038 T8 FRI
TRANGE |SSTRNGATA SSTRNGIA_OCTIIE | 462104758 T0/20/2011 | SWG020 Zinc 458 MGIKG 017 EX FRI
T RANGE SSTRNGATA SSTRNG1A_OCT11B 4G21047.58 10/20/2011 | SWE020 Copper 925 MGIKG 0.025 31 FR1
TRANGE |SSTRANGATA SSTRNG1A_OCTI1B | 462104758 T0/20/2011 | SW60Z0 | Tungsten ND U MGIKG|  0.020 0.16 FR1
T RANGE SSTRNGATA SSTRNG1A_OCT1IE 4621047.58 10/20/2011 | SWB330 Mitroglycerin 23200 UGIKG Eal 1870 FR1
TRANGE |SSTRNGATA SSTRANGIA_DCTIIC | 462104758 | T0/20/2011 | SWB020 | Antmony 035 T WMGIKG|  0.0051 13 FRI1
TRANGE |SSTRNGAIA SSTRNGIA_OCTIIC | 462104758 T0/20/2011 | SWB020 Tead 221 WMGIKG| 0030 13 FRI
TRANGE |SSTRNGATA SSTRNG1A_OCTIIC | 462104758 T0/20/2011 | SWG6020 Copper 256 WMGIKG|  0.020 75 FRI
TRANGE |SSTRNGATA SSTRNG1A_OCTIIC | 462104758 10/20/2011 | SW6020 Zine 309 MGIKG 014 25 FR1
TRANGE |SSTRNGATA SSTRNG1A_OCTTIC | 462104758 T0/20/2011 | SWG0Z0 | Tungsten ND U MGIKG| 0016 0.13 FR1
TRANGE [SSTRNGA1A SSTRNG1A_OCT1IC 4621047 58 102002011 | SWa330 | Mitroglyeerin | 18000 UGIKG 571 1870 FR1
TRANGE |SSTRNGATE SSTRNGIB_OCTIIA | 4621044.14 1072072011 | SWB020 Copper 148 WMGIKG| 0023 79 1
TRANGE |SSTRNGAIE SSTRNGIE_OCTIIA | 4621044 T0/20/2011 | SWB020 Tead 201 WMGIKG| 0035 14 X
TRANGE |SSTRNGAIE SSTRNGIE_OCTIIA | 4621044, T0/20/2011 | SWB020 Zine 260 MGIKG 016 28 1
TRANGE |SGTRANGATE SSTRNGIB_OCT11A | 4621044.14 | 373609.00 | 10/20/2011 | SWB020 | Antimony ND [ WMGIKG|  0.0050 14 G
TRANGE |SGTRNGATE SSTRNGIE_OCTI1A | 4621044.14 | 373600.00 | 10/20/2011 | SW8020 | Tungsten ND T WMGIKG| 0018 021 ]
TRANGE |SSTRANGATE SSTRNGIB_OCT11A | 4621044.14 | 373699.08 | 10/20/2011 | SW8330 | Mitroglycenn | 3660 7 UGIKG 506 1980 N
T RANGE SSTRNGATB SSTRNG1B_OCT11B 462104414 | 373689.00 | 10/20/2011 | SWE020 Copper 123 MGKG 0017 21 FR1
TRANGE |SSTRNGATE SSTRNGIB_OCTI1B | 4621044.14 | 373699.00 | 10/20/2011 | SW8020 Lead 208 WMGIKG| 0025 10 FR1
TRANGE |SSTRNGAIE SSTRNGIE_OCTIIE | 4621044.14 | 373600.00 | 10/20/2011 | SWe8020 Zine 254 MGIKG GKE FX FRI1
TRANGE |SGTRANGATE SSTRNGIB_OCTI1B | 4621044.14 | 373609.00 | 10/20/2011 | SWB020 | Antimony ND [ MGIKG| 00043 10 FR1
TRANGE |SSTRNGATE SSTRNGIB_OCTIIE | 4621044.14 | 373600.00 | 10/20/2011 | SW8020 | Tungsten ND [ WMGIKG| 0013 0.19 FRIT
TRANGE |SSTRANGATE SSTRNGIB_OCT11B | 4621044.14 | 373699.08 | 10/20/2011 | SW8330 | Mitroglycenn | 3660 7 UGIKG 568 1960 FR1
T RANGE SSTRNGATE SSTRNG1B_OCT11C 462104414 | 373699.00 | 10/20/2011 SWE020 Zinc 124 MGEKG 0.081 1.5 FR1
TRANGE |SSTRNGATE SSTRNGIB_OCT11C | 4621044.14 | 373659.00 | 10/20/2011 | SW6020 Lead 256 MGIKG| 0035 15 FR1
TRANGE |SSTRNGAIE SSTRNGIB_OCTIIC | 4621044.14 | 373600.00 | 10/20/2011 | SWB8020 Copper 56 MGIKG| 0012 3 FRI
TRANGE |SSTRNGAIE SSTRNGIB_OCTIIC | 4621044.14 | 573600,00 | 10/20/2011 | SW8020 | Antimony ND T WMGIKG | 0.0060 3 FRI
T RANGE SSTRNGATB SSTRNG1B_OCT11C 462104414 | 373689.00 | 10/20/2011 | SWE020 Tungsten ND U MGKG 0018 0.15 FR1
TRANGE |SSTRNGATE SSTRNGIB_OCTTIC | 4621044.14 | 373600.00 | 10/20/2011 | SWa330 | Mitroglycenn | 4700 ] UGIKG 583 1900 FRI
TRANGE |SSTRNGAIC SSTRNGIC_OCT11A | 4621040.45 | 373695.76 | 10/20/2011 | SWB020 | Antimony 095 ] MGIKG| 00043 (& N
TRANGE |SSTRNGAIC SSTRNGIC_OCT11A | 4621040.45 | 37369576 | 10/20/2011 | SWB020 | Tungsten 5 MGIKG| 0013 CAIl N
T RANGE [SSTRNGAIC SSTRNGIC_OCT11A 4E21040.45 | 373685.76 | 10/2002011 | SWE020 Copper 228 MEKG 0.84 105 N1
TRANGE |SSTRNGAIC SSTRNGIC_OCTITA | 4621040.45 | 37369570 | 10/20/2011 | SWB020 Lead 418 WMGIKG 025 105 ™1
TRANGE |SSTRNGAIC SSTRNGIC_OCT11A | 4621040.45 | 373696.76 | 10/20/2011 | SWB020 Zinc 547 ] MGIKG 58 105 N
TRANGE |SSTRNGAIC SSTRNGIC_OCTI1A | 4B21040.45 | 37360576 | 10/20/2011 | SWa330 | Mitroglycenn | 7120 J UGIKG 505 1850 1
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Table 7
T Range Validated Soil Data
Oate | 15 LcE TEe |

Site ID Location ID Field Sample ID Northing | Easting | Sampled | Method Analyte Value | Qualifier' | Units MpL® RLY Type
TRANGE |SSTRANGAIC SSTRNGIC_OCT11B | 4621040.45 | 373695.76 | 10/20/2011 | SWB020 | Tungsten 12 MGIKG| 0014 011 FR1
TRANGE |SSTRNGATC SSTRNGIC_DCTI1B | 462104045 | 37366576 | 10/20/2011 | SWB020 | Anfimony [E] WGIKG| 00045 1 FR1
TRANGE |SSTRANGAIC SSTRNGIC_OCTI18 | 4621040.45 | 373695.76 | 10/20/2011 | SWB020 Copper 116 WMGIKG 088 110 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCTI18 | 4621040.45 | 37368576 | 10/20/2011 | SWe020 Zinc B MGG 0.12 22 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCT118 | 4621040,45 | 373655.76 | 10/20/2011 | SWB020 Lead 387 WIGIRG 0.2 10 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCTI1B | 462104045 | 37368576 | 1072072011 | SwWa330 | Mitroglycenn | 6100 1 UGIKG ) 1860 FR1
TRANGE |SSTRNGATC SSTRNGIC_DCTTIC | 4621040.45 | 37369576 | 10/20/2011 | SWe020 | Antimony 12 J MGIKG| 00053 13 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCTIIC AB21040.45 | 37360576 | 10/20/2011 | SWe020 | Tungsten T4 MGIKG| 0016 0.13 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCTIIC 3621040.45 | 373605.76 | 10/20/2011 | SWB020 Copper 222 MGIKG 10 130 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCTING | 4621040.45 | 373695.76 | 10/20/2011 | SWo020 Lead 43 MGIKG 031 130 FR1
TRANGE |SSTRNGAIC SETRNGIC_OCTING | 4621040.45 | 37360576 | 10/20/2011 | SWG020 Zinc 41 WIGIKG 014 26 FR1
TRANGE |SSTRNGAIC SSTRNGIC_OCT11C | 4621040.45 | 373695,76 | 10/20/2011 | SW8330 | Nitrogiycerin | 6230 3 UGIKG 511 2000 FR1
TRANGE |SSTRNGAID SSTRNG1D_OCTI1A 362103681 | 3736023 | 10/21/2011 | SWe020 | Antmony 082 1 MGIKG | 0.0047 T ]
TRANGE |SSTRNGAID SSTRNG1D_OCTI1A 621036 81 | 0/z21/2011 | SWe020 Copper 188 MGIKG | 0.081 T4 ]
TRANGE |SSTRNGATD SSTRNGID_DCTI1A | 462103681 [ 70/2172011 | SWe020 Zinc 227 WGIKG | 0.063 1 1
TRANGE |SSTRNGAID SSTRNGID_OCTI1A | 4621036.81 EEEREEE Lead =57 WMGIKG| 027 114 N
TRANGE |SSTRNGATD SSTRNGID_OCT11A | 4621036.81 072172011 | SWB020 | Tungsten 83 MGIKG| 0014 011 N
TRANGE [SSTRNGA1D SSTRNG1D_OCT11A 462103681 102172011 | SWa330 | Mitroglyeerin | 11200 UGIKG 577 1880 N1
TRANGE |SS5TRNGATD SSTRNGID_OCTIIB | 4621036.81 | [ 0/2172011 | SWe020 | Antmony 13 MGIKG | 00051 12 FR1
TRANGE |SSTRNGAID SSTRNGID_OCTIIE 2621036 81 | 10/21/2011 | SWe020 | Tungsten 18 MGIKG| 0016 0.12 FR1
TRANGE |SSTRNGAID SSTRNGID_OCTIIE 4621036 81 | 3736023 | /2172011 | SW6020 Copper 274 MGIKG| 0.0 124 FR1
TRANGE |SSTRNGATD SSTRNGID_OCTITB | 4621036.81 | 373602.3 | 10/2172011 | SWB020 Zinc 300 MGIKG | 0.068 1.2 FR1
TRANGE |SSTRNGATD SETANGID_DCTI1B | 4621036.81 | 373602.3 | 1012172011 | SwWe020 Tead 314 WGIKG 0.30 124 FR1
TRANGE |SSTRNGATD SSTRNGID_OCTI1B | 4621006.81 | 3736923 | 10/21/2011 | SWB330 | Mitroglycenn | 16600 UGIKG 570 1860 FR1
T RANGE SSTRNGAID SSTRNG1D_OCTIC 462103681 | 3736923 | 10/21/2011 | SW6020 Antimony 14 J MGKG 0.0061 15 FR1
T RANGE |SSTRNGATD SSTRNGI1D_OCTIIC 362103681 | 373692.3 | 102172011 | SWe020 Copper 268 MGIKG 0.2 148 FR1
TRANGE |SSTRNGAID SSTRNG1D_OCTIIG 621036 81 | 0/2172011 | SwWe020 Zinc 318 MGIKG|  0.0B1 15 FR1
TRANGE |SSTRNGAID SSTRNG1D_OCTIIC 2621036, (02172011 | Swweoz0 Lead 385 MGIKG 0.36 148 FR1
TRANGE |SSTRNGAID SSTRNGI1D_OCTIIC 2621036 81 | 10/21/2011 | SW6020 | Tungsien FX] MGIKG | 0.018 0.15 FR1
TRANGE |SSTRNGATD SSTRMGID_OCTIIC | 4621036 81 1072172011 | SWB330 | Nitroglycenin | 12200 UGIKG 518 2020 FR1
TRANGE |SSTRNGATE SSTRNGI1E_OCT11A 4621032.9 0212011 | SwWe020 Antirn oy 1.4 MGG 00049 1.2 M1
T RANGE |SSTRNGATE SSTRNGIE_OCT11A 46210329 (102172011 | SWe020 Zine 278 MGIKG |  0.066 1.2 M1
TRANGE |SSTRNGAITE SSTRNGIE_OCT11A 46210320 | 0/z172011 | SWe020 Lead 378 MGG 020 120 7]
TRANGE |SSTRNGATE SSTRNGIE_OCT11A 46210320 | 0/Z172011 | SWe020 Copper 718 MGIKG| 0018 24 ]
T RANGE SSTRNGAIE SSTRNGIE_OCT1A 46210329 | 37368903 | 10/21/2011 | SWG020 Tungsten ND u MGIKG 0.015 12 N1
TRANGE |SSTRNGATE SSTRNGIE_OCT11A 36210320 | 373680.03 | 10/21/2011 | SWa330 | Mitroglycerin | 21800 UGIKG 588 1620 ]
TRANGE |SSTRNGATE SSTRNGIE_OCTIIB 36210320 | 373689.03 | 10/21/2011 | SWB020 | Antmony 13 3 WMGIRG| 00063 15 FR1
TRANGE |SSTRANGATE SSTRNGIE_OCT11B 46210320 | 373669.03 | 102172011 | SWG020 Zinc 261 MGIKG 017 EX FR1
TRANGE [SSTRNGA1E SSTRNG1E_OCT11B 4521032.0 | 373689.03 | 1072172011 | SWS020 Lead 319 MEKG 0.37 154 FR1
TRANGE |SSTRNGATE SSTRNGIE_OCT11B 4621032 0 | 37386903 | 10/21/2011 | SW0020 Copper 656 WMGIKG| 0025 EX FR1
TRANGE |SSTRNGATE SSTRNGIE_OCT11B 46210320 | 373689.03 | 10/21/2011 | SWB020 | Tungsten ND U MGIKG | 0019 13 FR1
TRANGE |SSTRNGATE SSTRNGIE_OCTI1B 46210320 | 373660.03 | 1/21/2011 | SWa330 | Mitroglycenn | 19800 UGIKG 571 1870 FR1
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T Range Validated Soil Data
Date | T6st Result Sample |
site ID Lacation ID Field Sample ID Northing | Easting | Sampled | Method Analyte Value | Qualifier' | Units MpL? RL® Type

TRANGE [SSTRNGAIE SSTRNGIE_OCT11C 4621032.0 | 373680.03 | 10/21/2011 | SW8020 | Antimony 11 J MG/KG| 00082 1.5 FR1
TRANGE |SSTRNGATE SSTRNGIE_OCT11C 4621032.9 | 273689.03 | 10/21/2011 | SW8020 Zinc 216 MG/KG| 0083 15 FRA
TRANGE |SSTRNGATE SSTRNGIE_OCT11C 4621032.9 | 373689.03 | 10/21/2011 | SWe020 Lead 260 MGIKG 0.35 152 FR1
TRANGE [SSTRNGAIE SSTRNGIE_OCT11C 4621032.9 | 373689.03 | 10/21/2011 | SW8020 Copper 364 MGKG[ 0012 1.5 FRT
TRANGE |[SSTRNGATE SSTRNGIE_OCT11C 4621032.9 | 373669.03 | 10/21/2011 | SWe020 | Tungsten ND U MG/KG| 0019 T FRT
TRANGE |SSTRNGATE SSTRNGIE_OCT11C 4621032.9 | 373689.03 | 10/21/2011 | SWe330 | Mitroglycerin | 20800 UGIKG 511 2000 FR1
TRANGE |SSTRNGA2A SSTRNG2A_OCT11A | 462102953 | 373685.65 | 10/21/2011 | SWE020 Lead 203 MG/KG| 0020 1.2 N
TRANGE |SSTRNGAZA SSTRNGZA_OCTTIA | 4621020 53 | 373685.65 | 10/21/2011 | 5Wa020 Zinc 376 MGKG, EE] Z4 N
TRANGE |SSTRNGAZA SSTRNG2A_OCTI1A | 4621029.53 | 373685.65 | 10/21/2011 | SW8020 | Antmeny ND U MG/KG| 00049 1.2 N
TRANGE |SSTRNGAZA SSTRNGZA_OCTT1A | 462102053 | 373685.65 | 10/21/2011 | SWe020 Tonper ND U MG/KG| 00006 EER] N
TRANGE |SSTRNGAZA SSTRNGZA_OCTIIA | 4621020 53 | 373685.65 | 10/21/2011 | SWe020 | Tungsten ND U MGKG| 0015 [EH N

Notes:

' Qualifiers: U = Non-detect J = Value is estimated less than the reporting limit or due to limitation identified in the data validation

" MDL = Method Detection Limit

" RL = Reporting Limit

TRange

Page 3073

Page 244



Pilot Period Final Report 2016

Massachusetts National Guard

Page 245

Table 8
T Range Validated Lysimeter Data
TalE ERtrachion LCET
Site ID Location 1D Field Sample ID Northing Easting Sampled | Test Method |  Method Analyte Value | Qualifier’ | Units | MDL® RL®

TRANGE |LYTRNGO11 [YTRO11_OCT11FA 462104362 | 37370093 | 10112011 | SWe020 | FLOFLT Tine 051 1] UGIL | 050 200
| TRANGE |LYTRNGOTT CYTRO11_OCT11FA 3B2104362 | 37370083 | 1011/2011 | SwWe0z20 FLOFLT Coppar T8 7 UGIL 0.23 200
| TRANGE |LYTRNGO11 LYTRO11_OCT11FA 462104362 | 27370093 | 10011/2011 | SwWeoz0 FLOFLT Antimony ND U UGl | o073 200
|~ TRANGE |LYTRNGOT1 CYTROT1_OCTIIFA 2104362 | 37370083 | 1012011 | SWeozn FLOFLT Tead HD ] UGIL | 0024 20
[~ TRANGE |LYTRNGOT1 LYTROT1_OCT11UA 462104362 | 37370093 | 100112011 | SWe020 TOTAL Copper 0.58 1] UGlL | 02 200
[ TRANGE |LYTRNGOT1 CYTROT1_OCT11UA 62104362 | 37570083 | 1011/2011 | SwWeo20 TOTAL Tine W 1] UGIL | 050 700
[ TRANGE |LYTRNGOT1 | LYTRD11_OCTI1UA | 462104362 | 37370083 | 10172011 | SwWel20 TOTAL | Antimony ND 0 UGIL | 0073 200
| TRANGE |LYTRNGOTT LYTRO11_OCT110A 62104362 | 37370063 | 1011/2011 | SWe0z0 TOTAL Lead MD U UGIL | o024 20
|~ TRANGE |LYTRNGOT1 LYTROT1_OCT11UA 62104362 | 37370083 | 101172011 | SWe020 TOTAL Tungsten ND U UGIL 0.16 20
|~ TRANGE |LYTRNGO11 LYTROT1_OCT11UA 62104362 | 37370083 | 1012011 | SWE330 | METHOD | Mitroglycenin ND U UGIL | 057 [E
[ TRANGE |LYTRNGO1Z LYTRO12_OCTI1FA 62103571 | 37369276 | 1001172011 | SWe020 FLOFLT Cogper 49 J UGIL | 0.2 200
[ TRANGE |LYTRNGO1Z | LYTRDIZ_ OCT1IFA | 462103571 | 37368276 | 1012011 | SWe02D | FLOFLT Tine 6.4 1] UGIL | 080 200
|~ TRANGE |LYTRNGO1Z CYTROTZ_OCTIIFA 2103571 | 37369276 | 1011/2011 | SWe0z0 FLOFLT Anlimony HD U UGIL | 0073 200
|~ TRANGE |LYTRNGO1Z LYTRO1Z_OCTI1FA 62103571 | 37369276 | 10112011 | SWe0z0 FLOFLT Lead MD U UGIL | 0024 20
[~ TRANGE |LYTRNGO1Z LYTRO1Z_OCT11UA 62103571 | 37369276 | 10112011 | SwWe020 TOTAL Copper 072 7 UGIL 0.23 200
[T TRANGE |LYTRNGO1Z | LYTRO1Z_OCT11UA | 462108571 | 37369276 | 10111/2011 | SWe020 TOTAL Tine 37 1) UGIL | 080 200
[ TRANGE |LYTRNGO1Z | LYTROIZ_OCT11UA 462103571 | 37369276 | 1001172011 | SWe020 TOTAL Anfimony ND U UGIL | 0073 200
[ TRANGE |LYTRNGOIZ | LVTRDIZ_OCTIIUA | 462103571 | 37368276 | 1012011 | SwWedzn TOTAL Lead ND 0 UGIL | 0024 Z0
|~ TRANGE |LYTRNGO1Z LYTRO1Z_OCT11UA 2103571 | 37369276 | 100112011 | SWe0z0 TOTAL Tungsten ND ] UGIL 0.16 20
|~ TRANGE |LYTRNGO1Z LYTRO1Z_OCT110A 62103571 | 37369276 | 1011/2011 | SWe330 | METHOD | Niroglycenn MD 0J UGIL 057 30
|~ TRANGE |LYTRNGO13 LYTRO13_OCTI1FA WB21026.26 | 37368412 | 10112011 | SWe0z0 FLOFLT Tinc 122 7 UGIL 0.50 200
[T TRANGE |LYTRNGO13 CYTRO13_OCTI1FA 62102628 | 37368412 | 1001172011 | SWe0Z0 FLDFLT Copper 3.2 7 UGIL 0.23 200
[ TRANGE |LYTRNGO13 CYTRO13_OCTI1FA 621026.28 | 37368412 | 10011/2011 | SwWe020 FLOFLT | Antimony ND ] UGIL | 0073 200
[ TRANGE |LYTRNGO13 LYTRO13_OCTI1FA 4621026.28 | 37368412 | 10011/2011 | SWe020 FLOFLT Lead ND U UGIL | 0024 20
[ TRANGE |LYTRNGOI3 | LVIRDI3_OCTIIUA | 462102628 | 37368412 | 1012011 | SWedzn TOTAL Topper 17 1] UGIL | 02 200
[ TRANGE |LYTRNGO13 | LYTROI3_OCTI11UA 4621026.28 | 37368412 | 1001172011 | SWe020 TOTAL Zine 75 J UGIL | 050 200
|~ TRANGE |LYTRNGO13 LYTRO13_OCT110A 62102626 | 37368412 | 10112011 | SWe0z0 TOTAL Anlimony ND ] UGIL | 0073 200
[T TRANGE |LYTRNGO13 LYTRO13_OCT11UA 2102628 | 37368412 | 1001172011 | SWe0Z0 TOTAL Lead ND U UGIL | o024 20
[ TRANGE |LYTRNGO13 | LYTROI3_OCT11UA 621026.25 | 37368412 | 1011/2011 | SwWe020 TOTAL Tungsten ND ] UGIL | 0.18 20
[ TRANGE |LYTRNGO13 | LYTROI3_OCTI11UA 4621026.28 | 373684.12 | 1001172011 | SWE330 | METHOD [ Mitroglycerin ND U UGIL | 058 iE]
[MNotes:
' Qualifiers: U = Non-detect J = Value is estimated less than the reporting limit. UJ = The analyte was not detected above this value and is estimated due matrix interferences.
" MDL = Method Detection Limit
" RL = Reporting Limit
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Table 9
T Range Validated Groundwater Data
BOTONT
Top depth | Depth (ft Date Extraction Result
Site ID Location ID Field Sample ID {ft bgs) bgs) Sampled Test Method Method Analyte Value Qualifier’ Units mpL? RL®
T RANGE  |MW-487S MWW-467S_OCT11FA 12494 134 94 10/10/2011 SW8020 FLDFLT Zinc 182 J UGIL 050 200
T RANGE  [MW-4675 IM\W-467S_OCT11FA 124.94 134.94 10102011 SWEO20 FLDFLT Copper 22 J UGIL 023 200
T RANGE  |MW-467S MVW-467S_OCT11FA 124.94 134.94 10/10/2011 SWB020 FLDFLT Antimony ND U UGIL 0.073 200
T RANGE  |MW-4875 MW-4675_OCT11FA 124.94 134.94 10/10/2011 SW8020 FLDFLT Lead ND u UG 0.024 20
T RANGE  |MW-4878 MWW-4875_OCT11UA 124.94 134.94 10A10/2011 SWE020 TOTAL Zinc 1.7 J UGIL 0.50 200
T RANGE  |MW-467S MW-4675_OCT11UA 124.94 134.94 10/10f2011 SW&020 TOTAL Antimony ND u UGIL 0.073 200
T RANGE  |MW-487S MW-4675_OCT11UA 124.94 134.84 1071072011 SW8020 TOTAL Copper ND u UGIL 023 200
T RANGE  |MW-487S MW-4875_OCT11UA 124.94 134.94 10A10/2011 SWE020 TOTAL Lead ND u uGiL 0.024 2.0
T RANGE  [MW-467S MW-4675_OCT11UA 124.94 134.94 10/10/2011 SWB020 TOTAL Tungsten ND u UGIL 0.16 2.0
T RANGE  |MW-4878 MW-4675_OCT11UA 124.94 134.94 101072011 SW8330 METHOD Nitroglycerin ND u UGIL 057 1.9
T RANGE  |Mwn-4838S5 M\W-489S_OCT11FA 124.58 134.58 10/11/2011 SWE020 FLDFLT Copper 0.88 J uGiL 023 200
T RANGE  |MW-488S M\W-489S_OCT11FA 124.58 134.58 10/11/2011 SWE020 FLDFLT Antimony ND U UGIL 0.073 200
T RANGE  |MwW-4898 MVW-489S_OCT11FA 124.58 134.58 101112011 SW6020 FLDFLT Lead ND u UG 0.024 20
T RANGE  |[MW-488S MW-4895_OCT11FA 124.58 134.58 10/11/2011 SWE020 FLDFLT Zinc ND u uGiL 050 200
T RANGE  |MW-489S5 MW-4808_OCT11UA 124.58 134.58 1011172011 SWE020 TOTAL Copper 0.30 J UGIL 023 200
T RANGE  |MW-488S5 MW-4888_OCT11UA 124 58 134 58 10/11/2011 SW6020 TOTAL Antimony ND u UGIL 0073 200
T RANGE  [MW-48085 MW-489S_OCT11UA 124.58 134.58 10/11/2011 SWE020 TOTAL Lead ND u UG 0.024 2.0
T RANGE  |Mw-4835 MW-4805_OCT11UA 124.58 134.58 101172011 SWB020 TOTAL Tungsten ND U UGIL 0.18 2.0
T RANGE  |MW-488S MW-4885_OCT11UA 124.58 13458 10/11/2011 SW6020 TOTAL Zinc ND u UGIL 050 200
|~ T RANGE _[MW-4695 MW-489S5_OCT11UA 124.58 134.58 10/11/2011 SWB320 METHOD Nitroglycerin ND u UGIL 0.57 19
Notes:
' Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit
* MDL = Method Detection Limit
*RL = Reporting Limit
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Table 10
J, Kand T Ranges Validated STAPP Data

Dare Resull
Site ID | Location ID Field Sample ID Sampled Test Method Method Analyte Value Qualifier’ Units MDL” RL’
TRANGE WLJRNG WLIRSTAPP_OCT11 | 10713/2011 | SWEO108 TOTAL Copper 7.2 J UGIL 16 250
J RANGE WLJRNG WLJRSTAPP_OCT11 10/13/2011 SW60108 TOTAL Magnesium 18800 UGIL 640 5000
JRANGE _ |WLJRNG WLIRSTAPP_OCTI1 | 10/13/2011 | SWe010B TOTAL Potassium 2260 J UGIL 180 5000
TRANGE WLIRNG WLIRGTAPP_OCTI1 | 10713/2011 | SWe010B TOTAL Barum 256 J UGIL 200
| WLIRSTAPP_OCTT1 | 10/13/2011 | Swe0108 TOTAL Chromium, T otal EX] il UGIL 100
TRANGE WLIRNG WLIRSTAPP_OCT11 | 10/13/2011 | SWe60108 TOTAL Nickel 37 J UGIL %00
JRANGE __|WLJRNG WLIRSTAPP_OCT11 | 10/13/2011 | SW6010B TOTAL Zinc, 30200 UGIL 200
TRANGE WLIRNG WLIRSTAPP_OCTI1 | 10/13/2011 | SWEO10B TOTAL Calcium 33800 UGIL 5000
W’mwc WLIRSTAPP_OCTI1 | 10/13/2011 SWeo108 TOTAL Tead 302 UGIL 100
JRANGE __|WLJRNG WLIRSTAPP_OCT11 | 10713/2011 | SWe60108 TOTAL Alumninum 3980 UGIL 200
TRANGE WLIRNG WLIRSTAPP_OCTI1 | 10713/2011 | SWBO010B TOTAL Tron 3880 UGIL 200
JRANGE WLIRNG | WLJRSTAPP_OCTI1 | 10113/2011 | SW60108 TOTAL Sodium 4610 J UGIL 5000
JRANGE __ |WLJRNG WLIRSTAPP_OCT11 | 10/13/2011 | SWe0108 TOTAL Vanadium 54 7 UG 500
TRANGE WLIRNG WLIRSTAPP_OCT11 | 10/13/2011 | SWe010B TOTAL Manganese 8.6 UGIL 150
| WLIRGTAPP_OCTI1 | 10/13/2011 | SWe010B TOTAL Boron 718 7 UGIL 100
WLJRSTAPP_OCT11 1041372011 SWE010B TOTAL Cobalt ND u UG 50.0
TRANGE __|WLIRNG WLIRSTAPP_OCT11 | 10713/2011 | SW6O10B TOTAL Molybdenurm ND U UGIL 100
JRANGE WLIRNG WLIRSTAPP_OCT11 | 10/13/2011 | SWEO108 TOTAL Selenium ND U UGIL 350
TRANGE WLIRNG | WLIRSTAPP_OCTI1 | 10113/2011 | SwWe0108 TOTAL Silver ND U UGIL 100
TRANGE __|WLIRNG WLIRSTAPP_OGTIT | 10/13/2011 SWE020 TOTAL Cadmium 069 J UGIL 20
TRANGE WLIRNG WLIRSTAPP_OCTI1 | 1013/2011 SWE020 TOTAL Antimony 540 UGIL 200
TRANGE WLIRNG WLIRSTAPP_OCTI1 | 1013/2011 SW6020 TOTAL Arsenic ND 0 UGIL 70
JTRANGE WLIRNG WLIRSTAPP_OCTIT | 1013/2011 SWE020 TOTAL Beryllium ND U UGIL 20
TRANGE WLIRNG WLIRSTAPP_OCTI1 | 10/13/2011 SWE020 TOTAL Thallium ND U UGIL 20
TRANGE WLIRNG WLIRSTAPF_OCTI1 | 101372011 SWE020 TOTAL Tungsten ND U UGIL 70
TRANGE WLIRNG WLIRSTAPP_OCT11 | 10713/2011 | SW7470A TOTAL Wercury ND U UGIL 0.20
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SWe010B TOTAL Copper 101 UGIL 250
KRANGE _ |WLKRNG WLKRSTAPP_OCTT1 | 10/12/2011 | SWe010B TOTAL Nickel 7.2 ) UGIL 400
KRANGE __ |WLKRNG WLKRSTAPP_OCTT1 | 101272011 | SWe0108 TOTAL Cabalt 73 7 UGIL 500
KRANGE __|WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SW60108 TOTAL Zinc 20300 UGIL 200
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SWe010B TOTAL Potassium 2040 J UGIL 5000
K RANGE WLKRNG WLKRSTAPP_OCT11 101272011 SWe0108 TOTAL Barium 211 J UGIL 200
KRANGE __|WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SW6O0108 TOTAL Boron 218 UGIL 100
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SWEO10B TOTAL Magnesium 23200 UGIL 5000
mmm SWE0108 TOTAL Manganese 332 UGIL 150
KRANGE _ |WLKRNG WLKRSTAPP_OCT11 | 1011272011 | SWB6010B TOTAL Sodium 5920 UGIL 5000
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SWEO010B TOTAL Lead 2.1 UGIL 100
K RANGE WLKRNG | WLKRSTAPP_OCTI1 | 10/12/2011 | SW60108 TOTAL Calcium 76300 UGIL 5000
K RANGE WLKRNG WLKRSTAPP_OCT11 101272011 SW60108 TOTAL Aluminum ND u UGIL 200
KRANGE __ |WLKRNG WLKRSTAPP_OCI11 | 10112/2011 | SW60108 TOTAL Chromium, Total ND U UGIL 100
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 10A12/2011 | SWeO108 TOTAL ron ND U UGIL 200
K RANGE WLKRNG WLKRSTAPP_OCT11 10A12/2011 SWe0108 TOTAL Molybdenum ND u UGiL 10.0
%NG WLKRSTAPP_OCT11 | 10112/2011 | SW60108 TOTAL Selenium ND U UGIL 350
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Table 10
J, Kand T Ranges Validated STAPP Data

Dare Resull
Site ID | Location ID Field Sample ID Sampled Test Method Method Analyte Value Qualifier’ Units MDL” RL’
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 10112/2011 | SWEO108 TOTAL Silver ND U UGIL 2.1 100
K RANGE WLKRNG WLKRSTAPP_OCT11 10/12/2011 SW60108 TOTAL Vanadium ND u UGIL 1.6 50.0
KRANGE _ |WLKRNG WLKRSTAPP_OCT11 | 1012/2011 5W6020 TOTAL Cadmium 28 UG/L | 0.046 20
KRANGE __ |WLKRNG WLKRSTAPP_OCT11 | 1011272011 SW6020 TOTAL Antimony 250 UGL | 0073 | 200
| WLKRSTAPP_OCT11 | 10/12/2011 | SW6020 TOTAL Arsenic ND 1] UGL | 0.092 25
KRANGE __|WLKRNG WLKRSTAPP_OCT11 | 101272011 SW6020 TOTAL Beryllum ND U UGL | 0.18 0
K RANGE __|WLKRNG WLKRSTAPP_OCI11 | 1012/2011 SW6020 TOTAL Thallium ND U UGIL | 0.0/9 20
KRANGE _ |WLKRNG WLKRSTAPP_OCT11 | 101272011 SW6020 TOTAL Tungsten ND 1 UGL | 016 70
W'mwa WLKRSTAPP_OCT11 | 10/12/2011 SW7470A TOTAL Wercury ND U UGL | 0.086 0.20
TRANGE __[WLIRNG WLTRSTAPP_OCT11 | 10/12/2011 | SWe010B TOTAL Chromium, 1 otal 0.70 J UGL | 05 100
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe0108 TOTAL Vanadum 77 J UGIL 16 500
W'me WLTRSTAPP_CCT11 | 1011272011 SW60108 TOTAL Manganese 118 UGIL 18 150
TRANGE __|WLIRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe010B TOTAL ron 121 J UGL | 390 200
WLTRSTAPP_OCTi1 | 10/12/2011 | SWe010B TOTAL Calcium 157000 UGIL 120 5000
| WLTRSTAPP_OCTI1 | 10/12/2011 | SWe010B TOTAL TMagnesium 27800 UGIL 540 5000
WLTRSTAPP_OCT11 1041272011 SWE010B TOTAL Barium 331 J UG 52 200
TRANGE __|WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 | SWe010B TOTAL Zinc 49900 UGL | 0.75 200
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe0108 TOTAL Copper 53 J UGIL 16 250
T RANGE WLTRNG | WLTRSTAPP_OCTI1 | 10112/2011 | SwWe0108 TOTAL Boron 72.0 7 UGIL 77 100
TRANGE __[WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe010B TOTAL Sodium 72900 UGL | 510 5000
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/122011 | SWe0108B TOTAL Potassium 7410 UGIL T80 | 5000 |
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe010B TOTAL Tead 872 UGIL 54 100
T RANGE WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 | SWe0108 TOTAL Aluminum ND U UGL | 9.0 200
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe010B TOTAL Cobalt ND U UGL | 0082 500
T RANGE WLTRNG WLTRSTAPF_OCTI1 | 10/122011 | SWe0108B TOTAL Molybdenum ND U UGIL 15 100
T RANGE WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 | SWe0108 TOTAL Nickel ND U UGIL 18 200
T RANGE WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 | SWe010B TOTAL Selenium ND U UGIL 6.1 350
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 | SWe010B TOTAL Silver ND U UGIL 21 100
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 1071272011 SW6020 TOTAL Cadmium 12 7 UGL | 0.046 20
T RANGE WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 SW6020 TOTAL Antimony 1471 UGL | 0073 | 200
T RANGE WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 SWE020 TOTAL Tungsten 43 UGL | 0.16 2.0
T RANGE WLTRNG WLTRSTAPP_OCTIT | 10/12/2011 SW6020 TOTAL Arsenic ND U UGIL | 0.082 20
T RANGE WLTRNG WLTRSTAPP_OCTI1 | 10/12/2011 SW6020 TOTAL Beryllum ND U UGL | 0.082 20
T RANGE WLTRNG WLTRSTAPP_OCT11 | 10/12/2011 SW6020 TOTAL Thallium ND U UGIL | 0078 20
m G WLTRSTAPP_OCTI1 | 1011272011 SW7470A TOTAL Wercury ND ] UGIL | 0.066 0.20

Notes:

° MDL = Method Detection Limit
° RL = Reporting Limit

! Qualifiers: U = Non-cletect. J = Valug is estimated less than the reporting limit,
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SIERRA AND INDIA RANGES
2012 ENVIRONMENTAL SAMPLING AND ANALYSIS
REPORT

Sampling Conducted September and November 2012

1.0 INTRODUCTION

Sierra and India Ranges (S and | Ranges) at Camp Edwards are small arms
ranges (SARs) currently used for marksmanship training using copper based (i.e.
lead-free) ammunition under a pilot period approved by the Environmental
Management Commission (EMC). The pilot period is intended to assess these
ranges and determine if the ranges can be used for live firing with copper
ammunition while protecting the environment. The pilot period extends until 29
June 2014. Figure 1 shows the locations of S and | Ranges within Camp
Edwards.

As part of the pilot test approval, and in accordance with the conditions
established by the EMC for the Massachusetts Army National Guard (MAARNG)
for firing copper ammunition, these ranges are operated and maintained as
outlined in range-specific Best Management Practices and Standard Operating
Procedures (SOPs). The final versions of the SOPs were approved and
accepted by the EMC on 29 June, 2012 for Sierra range and 28 August 2012 for
India Range.

The SOPs include a program of periodic sampling of soil, pore water, and
groundwater. The samples are analyzed for select metals that are commonly
used in ammunition. Soil samples and pore water samples are also analyzed for
pH which is an important parameter for determining the mobility of certain metals
in the environment. The goal of this monitoring program is to determine when
routine maintenance activities are needed to promote range sustainability and to
protect the environment.

This report summarizes the sampling program that was conducted by the
MAARNG in fall 2012 as prescribed in the SOPs.

2.0 RANGE USE SUMMARY

S Range has been used as a SAR since the 1980s. It was used primarily for rifle
marksmanship training with pop up targets. Investigations of soil and
groundwater were completed by the Impact Area Groundwater Study Program
(IAGWSP) and the Final Sierra Range Soil and Groundwater Investigation
Report was completed in March 2012. No threat to groundwater or the
environment was found. Reconstruction of the range was completed in 2012 and
two pan lysimeters were installed on the range to monitor pore water percolating
through the soil. The pilot test period commenced on S Range in the summer of

1
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2012 and approximately 34,000 bullets were fired on the range in 2012. This
report summarizes the first round of operational samples collected under the
SOP at S Range.

| Range has been used as a SAR since the 1980s. The MANG reconstructed the
range and installed a new berm in the summer of 2012. Two pan lysimeters
were installed on the range in 2012 to monitor pore water percolating through the
soil. The pilot test period commenced on | Range in September 2012. No live
fire training was conducted on | Range prior to the September 2012 sampling.

3.0 SOP MONITORING REQUIREMENTS

3.1 Surface Soil

The soil sampling at S and | Ranges includes semi-annual multi-increment
sampling (MIS) from O to 3 inches depth at the firing lines of both ranges. The
sample areas are laid out in a strip across the width of the ranges from the firing
lines to 10-meters forward of the firing lines.

Soil samples were collected from S range in September 2012. | Range will be
sampled in 2013. All samples were submitted to Test America Laboratory, Inc. in
Burlington, Vermont for analysis. All samples were ground and processed in
accordance with Method 8330B. Soil samples were analyzed by method 6010C
for antimony, copper, and lead. Soil sampling locations are shown on Figure 2
and analytical results are summarized in Table 1.

In addition, the soil at three berm locations at S Range where copper bullets are
likely to accumulate were sampled and the soil was screened in the field with an
XRF meter. The XRF did not detect any copper concentrations above the level
of detection (LOD) of the XRF meter. The results are summarized in Table 2.

3.2 Pore Water

Pore water samples were collected from pan lysimeters installed on S and |
Ranges in September 2012. All pan lysimeters are installed approximately 2 feet
below the ground surface. One half of the sample volume was field filtered and
both unfiltered and filtered samples were submitted for analysis. All pore water
samples were analyzed by method 6020A for antimony, copper, and lead. The
locations of the lysimeters are shown on Figures 3 and 4. Analytical results are
summarized in Table 3.

During the September 2012 sampling, pH readings were taken from the
lysimeters. Measuring the pH of the pore water provides some indication of the
effectiveness of the lime additions on the range floor. The pH readings ranged
from 5.7 to 6.1 as summarized in the table below. Lime was spread on the range
floors at S and | Ranges in early November 2012.
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Range Sample_ID Sample_Date | Analyte Result
| RANGE LYIRNGOO1 9M11/2012 pH DRY
| RANGE LYIRNGOO2 9/M11/2012 pH 6.1
S RANGE LYSRNGO01 9/13/2012 pH 6.0
S RANGE LYSRNG002 9/13/2012 pH 5.7

The sample from LYIRNGOOZ2 contained concentrations of antimony exceeding
the action level (6 ppb). In accordance with the SOPs, this lysimeter was
resampled in duplicate on 1 November 2012. Results of the resampling are
included in Table 4.

3.3 Groundwater

Groundwater monitoring well locations (MW-465S and MW-466S) at S Range
are shown on Figure 5. Groundwater samples were collected from these wells in
September 2012. Samples were analyzed by method 6020A for antimony,
copper, and lead. Results are summarized in Table 5. Samples were not filtered
in the field so they provide total metals concentrations.

4.0 COMPARISON TO SOP INTERIM ACTION LEVELS

The SOPs list action levels for soil, pore water, and groundwater concentrations
that trigger response actions. Action levels have been assigned for antimony,
copper, and lead in soil, pore water, and groundwater. The action levels are
summarized on Figure 6.

4.1 Soil
No soil action levels were exceeded.
4.2 Pore Water

No pore water action levels were exceeded at S Range.

At | Range, LYIRNGOO1 (at the firing line) was dry at the time of sampling so no
sample could be collected from that location. The sample from LYIRNGOO02
contained concentrations of antimony exceeding the action level. In accordance
with the SOPs, this lysimeter was resampled in duplicate on 1 November 2012.
Results of the resampling indicate continued exceedences of the action levels in
this lysimeter. Further investigation of the cause of the elevated antimony
concentrations is currently ongoing.

4.3 Groundwater

No groundwater action levels were exceeded.
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5.0 FURTHER ACTION

Comparison of the detected soil and groundwater concentrations to the action
levels in the SOPs indicate that no range maintenance actions are needed at this
time.

Elevated detections of antimony in one of the lysimeters required resampling to
determine if the original result is representative of actual site conditions. Results
confirmed the presence of antimony at levels exceeding the action level.
Appropriate responses to this finding will be discussed with the regulatory
agencies and Camp Edwards staff to determine an appropriate course of action.
Decisions and findings will be documented via a project note or similar format.

The SOPs currently specify laboratory method 6010 for aqueous metals
analyses, however, the reporting levels using this method are higher than the
action levels specified in the SOPs. Method 6020 uses the same basic
techniques and methods but achieves lower reporting limits and minimum
detection limits. The SOPs will be changed to specify that aqueous metals
analyses will be conducted using method 6020.

Soil, pore water, and groundwater samples will be collected again in the fall of
2013.

Page 252



Pilot Period Final Report 2016

Massachusetts National Guard
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Figure 2 - S Range Soil Sampling
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Figure 3 - S Range Pore Water Sampling
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Figure 4 - | Range Pore Water
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Figure 5 — S Range Groundwater
Sampling
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Figure 6
SOP Interim Action Levels

Surface Soil Action Levels

Analyte

Lead 3.000 mg/Kg
Antimony 300 mg/Kg
Copper 10,000 mg/Kg

mg/kg= milligrams per kilograms or ppm

Pore Water Action Levels

Analyte

Lead 15 ug/L
Antimony 6 ug/L
Copper 1300 ug/L

ug/L= micrograms per liter or ppb

Groundwater Action Levels

Analyte

Lead 7.5ug/L
Antimony 3 ug/L
Copper 650 ug/L

ug/L= micrograms per liter or ppb
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TABLE 1
Small Arms Ranges Soil Sample Results
Fall 2012 Sampling Event

Top Depth  Bottom Depth

Sample
Field Sample ID (ft bgs) {ft bgs) Date Sampled Test Method Analyte ResultValue Qualifier Units MDL RL Type
SIERRA RANGE|SSSRNG001 | SSSRNGO01_SEP12A 0 0.25 09/12/2012 SWe010C Antimony ND u MGKG| 0.11 1.3 N1
SSSRNG001_SEP12A 0 0.25 08/12/2012 SWe010C Copper 21 MG/KG| 0.045 | 0.56 N1
SSSRNG001_SEP12A a 0.25 08/12/2012 SW6E010C Lead 145 MG/KG| 0.088 | 0.22 N1
MDL = Method Detectin Limit
ND/U = Non detect RL = Reporting Limit
J = Estimated Result M = Mative Sample
mgrkg = milligram/kilogram Page 1 of 1

FR = Field Replicate Sample
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TABLE 2
S Range Soil Sample XRF Copper Results
$ Range 5-point composite Samples Copper (ppm)* Three Readings**
Base of 50M backstop berm on Lane 4 <20
<LOD <21
<20
Base of 100M backstop berm on Lane 6 <21
< LOD <20
<19
Base of 320M berm beneath bullet pocket {Lane 4) <19
<LOD <20
<20

* = XRF Copper results are reported as <LOD with an estimated LOD of 20 mg/kg.
** = Three reading were recorded on the homogenized 5-point soil composite.

Page1lof1
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TABLE 3
Small Arms Range Lysimeter Sample Resuits
Fall 2012 Sampling Event

Date Extraction Result
Site/SLX List | Location ID Field Sample ID Sampled |Test Method| Method Analyte Value Qualifier | Units | MDL | RL
| RANGE LYIRNGO02 LYIRNGOO2_SEP12FA 08/11/2012 | SW6E020A FLDFLT Antimony 6.6 J UG/L | 0.073|20.0
| RANGE LYIRNGDO2 LYIRNGO0Z_SEP12FA pasiiraoia SWE0204 FLOFLT Copper 164 UG | 0.23 | 200
| RANGE LYIRNGDO2 LYIRNGO0Z_SEP12FA 08/11/2012 SWEDZ0A FLDFLT Lead 03 J UGL |0.024 ) 2.0
| RANGE LYIRNGDD2 LYIRNG00Z_SEP12UA nani120$2 SWWED204 TOTAL Antimany 71 J UGIL | 0.072 | 20.0
| RANGE LYIRNGO02 LYIRNGO0Z_SEP12UA 09/11/2012 | SWEO20A TOTAL Copper 178 UG | 023 |200
| RANGE LYIRNGDO2 LYIRNGOO2Z_SEP12UA 0aM1/2012 SWEOZ0A TOTAL Lead 21 UG/L |0.024 | 2.0
| RANGE LYIRNGOO1 0912012 DRY - No Sample
SIERRA RANGE |LYSRNGO01 LYSRNGO01_SEP12FA 08372012 SWWE020A FLDFLT Antimony 2 J UG/L | 0.073 | 20.0
SIERRA RANGE |LYSRN GO0 LYSRNGOO1_SEP12FA 09M13/2012 | SW6020A FLDFLT Copper 28 J UGl | 023 |20.0
SIERRA RANGE |LYSRNGOD LYSRNGOOD1_SEP12FA 09/13/2012 | SWE020A FLDFLT Lead 043 J UG/ |o.024| 20
SIERRA RANGE |LYSRNGO01 LYSRNGOO1_SEP12UA 09/13/2012 | SWGE020A TOTAL Antimony 1.8 J UGIL | 0.073| 20.0
SIERRA RANGE |LYSRNGOO01 LYSRNGOO01_SEP12UA 09113/2012 | SW6E020A TOTAL Copper 38 J UGIL | 023 |20.0
SIERRA RANGE |LYSRN G001 LYSRNGO01_SEP12UA 081372012 SWE0Z0A TOTAL Lead 14 J UGIL | 0.024 | 2.0
SIERRA RANGE |LYSRNGO02 LYSRNGO02_SEP12FA 09M13/2012 | SW6020A FLDFLT Antimony 1.3 J UGIL | 0.073] 20.0
SIERRA RANGE |LYSRN G002 LYSRNGO02_SEP12FA 08/13/2012 SWe020A FLDFLT Copper 22 J UGIL | 023 |20.0
SIERRA RANGE |LYSRNGO02 LYSRNGOOZ_SEP12FA 091132012 | SWE020A FLDFLT Lead 0.55 J UG/L |0.024 | 2.0
SIERRA RANGE |LYSRNGO02 LYSRNGO02_SEP12UA 09M13/2012 | SWE020A TOTAL Antimony 1.3 J UGIL | 0.073]20.0
SIERRA RANGE |LYSRNGO002 LYSRNGO02_SEP12UA 09/13/2012 | SWB020A TOTAL Copper 35 J UGIL | 023 | 200
SIERRA RANGE |LYSRNGO02 LYSRNGO0Z_SEP12UA 09113/2012 | SW6020A TOTAL Lead 1.2 J UGIL | 0.024| 2.0
SIERRA RANGE |LYSRBGDO1 09/13/2012 DRY - No Sample
ugd = microgram/iter
J = Estimated Result MDL = Methed Detectin Limit
MDA =Nen detect Fags 10f 1 RL = Reparting Limit
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TABLE 4
Small Arms Ranges Sampling
Fall 2012
Extraction Sample
Site/SLX List Location ID Field Sample ID Date Sampled Test Method Method Analyte Result Value Qualifier Units MDL RL Type
IRANGE |LYIRNG00Z | LYIRNGOOZ_NOVI2UA | 110172012 | SWe020A | TOTAL | Antmony | 94 | J |UGL[0.073]200] N1
| RANGE LYIRNGO02 | LYIRNGO02_NOV12UD | 11/01/2012 | SWE020A | TOTAL | Antimony | 85 | J | UGIL |0‘U?3|20.0| FD1
Taole 4 Lysineteritesample_to 12 ks
Hovemser 17, 2012 Fage 1ot

Page 263



Pilot Period Final Report 2016

Massachusetts National Guard

Small Arms Range Gi

TABLE 5

S

a

Fall 2012 Sampling Event

Bottam
Top Depth Depth Date Result
Site/SLX List Location ID Field Sample ID (ft bgs) (ft bas) Sampled Test Method Analyte Value Qualifier Units MDL RL
S RANGE MV/-4658 MW-4858_SEP12UA 136.26 146 26 081772012 SWB020A Antimony ND u UG/ 0.073 200
S RANGE MVV-4658 MW-4658_SEP12UA 136.26 146 26 08M7/2012 SWEB020A Copper 042 J UGIL 023 200
S RANGE MVV-4655 MW-465S_SEP12UA 136.26 146.26 091772012 SWB020A Lead ND U UG/L 0.024 20
S RANGE MVV-466S MW-486S_SEP12UA 13295 142 85 08/17/2012 SWEB020A Antimony ND u UG/L 0.073 200
S RANGE MVV-4B6S MW-4865_SEP12UA 13295 142 85 08M7/2012 SWE020A Copper 032 J UG/L 023 200
S RANGE MW/-4665 MW-4665_SEP12UA 132.95 142.95 091772012 SWB020A Lead ND u UG/L 0.024 20
8 RANGE MWY-4665 MW-4668_SEP12UD 132.95 142,95 09/17/2012 SWB020A Antimony ND u UG/L 0.073 200
8 RANGE MWV-4665 MW-4668_SEP12UD 132.95 142.95 091772012 SWB020A Copper 0.31 J UG/L 0.23 20.0
S RANGE MW-4665 MwW-4665_SEP12UD 132.95 142.95 09/17/2012 SWE020A Lead ND u UG/L 0.024 20
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JULIET, KILO, AND TANGO RANGES
2013 ENVIRONMENTAL SAMPLING AND ANALYSIS
REPORT

1.0 INTRODUCTION

Juliet, Kilo, and Tango Ranges at Camp Edwards are 25-meter small arms
ranges (SARs) currently used for marksmanship training using lead ammunition
under a pilot period approved by the US Environmental Protection Agency (EPA)
and the Environmental Management Commission (EMC). The pilot period is
intended to assess the STAPP bullet containment systems installed on these
three ranges and determine if the ranges can be used for live firing with lead
ammunition while protecting the groundwater. The pilot period has been
extended at all three ranges by EPA and EMC until the end of calendar year
2013. Figure 1 shows the locations of J, K, and T Ranges within Camp Edwards.

As part of the pilot period, and in accordance with the conditions established by
the EMC and the EPA for the Massachusetts Army National Guard (MAARNG) to
fire lead ammunition, these ranges are operated and maintained as outlined in
the Best Management Practices and Operation, Maintenance and Monitoring
Plan (OMMP) for Juliet, Kilo, and Tango Ranges at Camp Edwards,
Massachusetts which was approved in September 2012. That OMMP
superseded the range-specific OMMPs dated 23 January, 2009.

The OMMP includes a program of periodic sampling of soil, pore water, and
groundwater. The samples are analyzed for select metals that are commonly
used in ammunition. Soil samples and pore water samples are also field
screened for pH which is an important parameter for determining the mobility of
certain metals in the environment. The goal of this monitoring program is to
determine when routine maintenance activities are needed to promote range
sustainability and to protect groundwater.

This report summarizes the environmental monitoring that was conducted by the
MAARNG in 2013 as prescribed in the 5 September 2012 version of the OMMP.

2.0 RANGE USE SUMMARY

21 JRange

J Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the Impact Area Groundwater Study Program
(IAGWSP) and the Final Juliet (J) Range Soil and Groundwater Investigation
Report was completed in September 2008. Levels of nitroglycerine and lead that
indicated deposition from range use were detected in soil. However, these

1
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analytes were not detected in groundwater. The MAARNG decided to remove
surface soils from the range and regrade it in 2008 and a STAPP bullet collection
system was installed. The range floor was completely re-graded and
reconstructed to improve drainage in 2010. Three pan lysimeters were installed
on the range in 2010 to monitor pore water percolating through the soil. The pilot
period commenced on J Range in 2009. Approximately 181,200 bullets were
fired into the STAPP system since 2009. This report summarizes the fifth round
of operational samples collected under the OMMP at J Range.

2.2 KRange

K Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Final Kilo (K) Range Soil
and Groundwater Investigation Report was completed in September 2008.
Levels of nitroglycerine and lead that indicated deposition from range use were
detected in soil. However, these analytes were not detected in groundwater.
The MAARNG regraded the range and installed a STAPP bullet collection
system in 2008. The range floor was completely re-graded and reconstructed to
improve drainage in 2010. Three pan lysimeters were installed on the range in
2010 to monitor pore water percolating through the soil. The pilot period
commenced on K Range in 2009. Approximately 348,700 were fired into the
STAPP System since 2009. This report summarizes the fifth round of
operational samples collected under the OMMP at K Range.

2.3 TRange

T Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Draft Final T Range Soil
and Groundwater Investigation Report was completed by the IAGWSP in June
2007. Levels of nitroglycerine and lead were detected in soil that indicated
deposition from range use. However, these analytes were not detected in
groundwater. The MAARNG re-graded surface soils from the mounded firing
line, in effect raising the 25-meter firing line and improving the angle of fire into
the STAPP system. The area between the firing line and the new berm were not
excavated or regraded. The STAPP bullet collection system was installed in
2006. Several suction lysimeters were installed in 2007 to monitor pore water
percolating through the soil for tungsten. These were removed after sampling in
2010 because of concerns with the quality and representativeness of the
samples. Three pan lysimeters were installed on the range in 2010. The pilot
period commenced in 2008. Operational samples were first collected under the
OMMP in 2008. Approximately 313,000 bullets have been fired into the STAPP
System since 2008.
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3.0 MONITORING REQUIREMENTS AND RESULTS

3.1 Surface Soil

The soil sampling at J, K, and T Ranges includes multi-increment sampling (MIS)
from 6 sample areas on each range on alternating years. The sample areas are
laid out in strips across the width of the ranges from the firing lines to the
backstop berms so that the impact of deposition at the firing lines, the target
areas, and the areas in between could be separately quantified.

Soil samples were collected from K and T ranges in July-August 2013. J Range
was sampled in 2012 and will be sampled againin 2014.

One hundred-point composite samples were collected from each sample area
from a depth of O to 3 inches below ground surface (bgs). Two replicate 100-
point samples were also collected from Area 1 onboth Kand T Ranges. All
samples were submitted to Test America Laboratory, Inc. in Burlington, Vermont
for analysis. All samples were ground and processed in accordance with Method
8330B. Soil samples were analyzed by method 6010C for antimony, copper, and
lead. Soil sampling locations are shown on Figures 2 and 3 and analytical
results are summarized in Table 1.

Soil pH readings were collected from the range floors at J, K, and T Ranges by
Range Control personnel in April and October 2013. Soil pH on all three ranges
were within the desired range of 6 to 8.5 during both testing events. Copies of
the Range Control pH monitoring data sheets are provided as Attachment 1.

Lime has been applied several times from the firing line to approximately 5
meters forward. Lime has also been applied between the STAPP systems and
the toe boxes. Lime was last spread on J, K, and T Ranges in November 2012.
As per the agreement of the Small Arms Range Working Group (SARWG) on
December 12, 2013, in response to antimony detections in some pore water
samples further lime additions will occur only upon consultation with the SARWG.

3.2 Pore Water Sampling

Pore water samples were collected from the pan lysimeters installed on J, K, and
T Ranges in July-August 2013. All pan lysimeters are installed approximately 2
feet below the ground surface. All pore water samples were analyzed by method
6020A for antimony, copper, and lead. Samples were not filtered prior to
analysis. The locations of the lysimeters are shown on Figures 4, 5 and 6.
Analytical results are summarized in Table 2.

The background lysimeter near T Range (LYTBGDOO01) was sampled in
July/August 2014 but no water could be collected from the other two background
lysimeters (LYSBGDOO1 and LYKBGDO0O1). Those lysimeters will be reset prior
to the next sample collection.
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Due to unexpected detections of antimony in several lysimeters during
September 2012 and November 2012 sampling events, pore water from all of the
lysimeters was resampled and analyzed for antimony in February 2013.
Duplicate samples were also collected from each lysimeter and sent to another
laboratory (Con-test Analytical) to double check the validity of the laboratory
results. The results from both labs showed essentially the same thing with
elevated levels of antimony in the same few lysimeters where it was previously
detected. Analytical results from both sets of February 2013 samples are
summarized in Table 3 and shownonFigures 7,8, and 9.

During both rounds of pore water sampling (February and July-August 2013), pH
readings were taken from the pore water during sampling of the lysimeters. The
pH readings in February ranged from 5.5 to 7.4 as summarized inthe table
below. The pH readings in July-Augustranged from 5.2 to 6.5. The previous
readings are also included in the table for comparison. The average pore water
pH across the three ranges has dropped from 8.0in 2011 to 5.9 at present.

July-

August | February Nov Sept Oct

LOCID 2013 2013 2012 2012 2011
LYJRNGOO1 6.4 6.7 NS 6.7 8.6
LYJRNGDO2 6.4 71 NS 6.5 7.6
LYJRNGDO3 6.5 7.2 8.65 6.6 8.0
LYKRNGOO1 5.6 56 NS 6.4 | NoH20
LYKRNGO0D2 55 5.5 NS ST 7.6
LYKRNGOO3 6.3 7.4 5.66 6.4 9.0
LYKRNGD0O4 6.3 6.8 6.66 6.3 | NoH20
LYTRNGO11 5.7 6.3 NS 6.0 7.0
LYTRNGO12 5.2 5.6 NS 5.6 | NoH20
LYTRNGO13 5.5 6.1 NS 6.3 8.1
LYTBGDOD1 5.8% NS NS NS NS
Auerage 59 6.4 7.0 6.3 8.0

NS=notsampled.

*= Value notincluded in calculation of Averages.

3.3 Groundwater

Groundwater monitoring well locations are shown on Figures 4, 5, and 6.
Groundwater samples were collected from all five wells in the monitoring
program (MW-471s, MW-472s, MW-474s, MW-467s) in July-August 2013. Well
MW-473s at K Range was also included for one more round even though it was
no longer required under the current scope of the OMMP. Only unfiltered (total
metals) samples were collected during this sampling round. Samples were

4
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analyzed by method 6020A for antimony, copper, and lead. No significant
concentrations of metals were detected in any of the wells. Results are
summarized in Table 4.

3.4 STAPP System Water

Sampling of the water in the STAPP systems was not needed during this
reporting period.

3.5 Surface Water

Outside the scope of the OMMP but included as part of the investigation of
elevated antimony levels in several of the lysimeters, surface water samples
were collected from standing water in the drainage swales on J and K Ranges on
January 31, 2013 immediately after a significant rainfall. These samples were
analyzed for antimony. Surface water results are summarized in Table 5 and
shown on Figures 7 and 8.

Elevated levels of antimony up to 13.2 ppb were detected in the surface water
from the swale near the right side of the K Range berm near LYKRNGO003. This
drainage swale collects water from the area ofthe berm and the STAPP system.
The antimony concentration in surface water near LYKRNGO03 was similar to
the pore water concentration indicating a potential link between antimony in
storm water and pore water. The source of antimony in the storm water has not
been determined.

No antimony was detected in the surface water swale on J Range. That swale
collects surface water from the range floor and is not likely to be impacted by the
berm or STAPP system. There was no surface water present in the swale above
J Range lysimeter LYJRNGO03 when samples were collected so samples were
not collected at that location.

40 COMPARISONTO OMMP ACTION LEVELS

The September 2012 version of the combined J, K, and T Ranges OMMP lists
action levels for soil, pore water, and groundwater concentrations that trigger
response actions. Action levels have been assigned for antimony, copper, and
lead. The action levels are summarized on Figure 10.

4.1 Soil

No action levels were exceeded in soil samples collected at K and T Ranges in
2013. J Range was not sampled in 2013.
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4.2 Pore Water

The action level for antimony in pore water (6 ppb) was exceeded in lysimeter
LYJRNGOO3 at J Range and lysimeters LYKRNGO003 and LYKRNGO004 at K
Range. Al of these lysimeters are located in or near the drainage swales on
these ranges.

Because the exceedences of the antimony action level for pore water were
expected based on similar previous sampling results, re-sampling of these
lysimeters after the July-August 2013 sampling round was not needed. Further
investigation of the cause of these elevated antimony concentrations is currently
ongoing.

No action levels were exceeded in the pore water at T Range.

4.3 Groundwater

No action levels were exceeded in the groundwater monitoring wells at J Range.
No action levels were exceeded in the groundwater monitoring wells at K Range.

No action levels were exceeded in the groundwater monitoring wells at T Range.

50 COMPARISON WITH PREVIOUS SAMPLING RESULTS

51 Soil

Soil sampling at K Range started in October 2010 after reconstruction of the
range including complete replace ment of the range floor. Lead concentrations at
K range have remained steady and similar to background concentrations with no
clear pattern emerging.

Soil sampling started on T Range in 2008 before the firing line was re-graded.
The first round of samples that are comparable to current conditions are the 2010
samples. Lead concentrations in areas where soil was replaced during the
reconstruction of T range in 2006 remain similar to background concentrations
while concentrations in the middle of the range floor, which was not disturbed
during reconstruction, have remained elevated. Concentrations in soil near the
berm continue to be similar to background concentrations. Overall, the average
concentration of lead on T Range has dropped while the average lead
concentration on K Range has remained stable. As summarized in the table
below, lead concentrations at T range in 2013 were the lowest overall in four
rounds of sampling. Average lead concentrations for each range are calculated
using the average of three replicate values in Area 1 at eachrange along with the
results of the other 5 sample areas.
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Average lead concentrations, ppm
July/Aug
Oct-10 May-11 | Oct-11| Sept-12 2013
34 Not
J Range 44 53 50 Sampled
Not
K Range 24 23 27 Sampled 23
Not
TRange 212 165 207 Sampled 105

5.2 Pore Water

The pore water lysimeters at J, K, and T Ranges have beensampled 6 times
under the OMMPs: October 2010, May 2011, October 2011, September 2012,
February 2013, and July/August 2013. In addition, samples were collected from
the three lysimeters with antimony concentrations exceeding the action level (6
ppb) in November 2012. Method 6010 was used to analyze for metals during the
first monitoring event, the more sensitive method 6020A has been used since
May 2011. The typical minimum detection level (MDL) for antimony dropped from
3.6 ppb to 0.073 ppb with the change in analytical method.

Copper, lead, and antimony have all been detected in various lysimeters during
pore water sampling events since the first pan lysimeter samples were collected
in2010. However, the detections are often not repeated in subsequent events.
For example, in May 2011, the highest lead concentration in pore water to date
was detected at 9 ppb in lysimeter LYJRNGO03 on J Range. No lead was
detected in this lysimeter in October 2011 and only low concentrations, barely
above the detection limit, were detected in September 2012 and July/August
2013.

Antimony was detected at significant concentrations in lysimeters for the first time
during the September 2012 monitoring. It has been consistently detected at
concentrations above the action level in lysimeters in the drainage swales at J
and K Ranges since that time. Charts showing the antimony, lead, and copper
concentrations in pore water during OMMP sampling are included as Attachment
2. Note that the excel graphing function only recognizes numbers so results
which were below the minimum detectable levels are reported as 0 ppb on the
charts even thought the analytical method is not capable of quantifying
concentrations below the MDL.

A slight decrease in antimony concentrations is apparent in all of the antimony-
impacted lysimeters in July-August 2013. The cessation of lime amendments
since November 2012 may be a factor in the slight decrease evident in the
July/Aug 2013 data.
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The analysis of four rounds of background pore water sampling near T Range
indicate antimony concentrations as high as 1.5 ppb, copper as high as 1.6 ppb,
and lead as high as 0.22 ppb. Similar concentrations of these metals detected in
lysimeters on the ranges may tentatively be expected to be background
concentrations. Prior to the July-August 2013 sampling event, background
lysimeter LYTBGDO1 was purged and pelletized lime was applied to the ground
surface above to see if lime caused a change in background concentrations.
Based on the 2013 sampling results, it did not appear to have any impact. A
more complete report of background pore water concentrations at these Small
Arms Ranges is expected to be complete in 2014.

5.3 Groundwater

The groundwater wells at J, K, and T Ranges have beensampled five times
under the OMMPs: October 2010, May 2011, October 2011, September 2012,
and July/August 2013. Method 6010 was used to analyze for metals during the
first monitoring event, the more sensitive Method 6020A has been used since
May 2011. Results of the groundwater analyses since 2011 are included in
Table 4.

As with the pore water sampling, the reduced detection limits of method 6020A
have lead to frequent detections of low concentrations of metals. These could be
representative of background conditions, but a study of background metals
concentrations in groundwater near the SARs has not heen attempted.

All antimony conce ntrations detected during this sampling round were below the
reporting limit of the analysis. Several samples are flagged witha B to note that
antimony was detected in method blanks prepared atthe laboratory. Antimony
was detected at a concentrationof0.155 ppb in the blank. This level of
interference can be expected to be present in the antimony analyses of the B
flagged samples. After taking this into consideration, the antimony
concentrations detected in 2013 are very similar to those previously detected and
all concentrations are below the level of concern. No trends are apparent inthe
antimony groundwater concentrations.

Concentrations of copper were somewhat higher in some wells in 2013 than they
have beenin past sampling rounds but still remain below levels of concern. The
concentration in MW-467S at T Range was considerably higher thanin the 2012
sampling round. This may be indicative of sediment in this sample. Sediment
has been suspected of causing elevated metals concentrations in this well in the
past (March 2010).

In well MW-4678S at T Range the increased lead concentration mirrors the
increase in copper indicating that sediment may have been present in the
sample. This is the only lead result where the concentration was above the
reporting limit of the analysis. While an increasing trend is apparent in the lead
concentrations at this well, the cause is likely to be sediment.

8
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6.0 REPEATABILITY OF REPLICATE SOIL SAMPLES

Repeatability of a sampling program is assessed through the collectionand
analysis of replicate samples from the same sample area. The Relative
Standard Deviation (RSD) of the replicates is calculated and compared to a
quality goal. The RSD=the standard deviation of the three replicate results
divided by the average of the three results expressed as a percentage. EPA has
indicated a preference for RSDs of 25% or less forsampling at J, K, and T
Ranges.

Replicate samples were collected from Area 1 at K Range and Area 1at T

Range during 2013. The RSD for lead at Area 1 K Range was 9% and for
copper the RSD was 11% so the repeatability was acceptable. Concentrations of
antimony were not detected inthe three replicate samples from Area 1.

The RSD for lead at Area 1 T Range was 3% and for copper the RSD was 6% so
the repeatability was acceptable. Concentrations of antimony were not detected

inthe three replicate samples from Area 1.
The low RSDs discussed above are similar to previous results. Itis apparent that

the sampling protocol in use at the ranges provides consistent and repeatable
results.

7.0 FURTHER ACTION

Comparison of the detected soil and groundwater concentrations to the action
levels in the OMMP indicate that no range maintenance actions are needed at
this time.

Elevated detections of antimony at levels exceeding the action level in three of
the lysimeters have now been confirmed in several consecutive sampling rounds.
Further investigation to determine potential causes of the antimony in the pore
water is planned. On advice from the Science Advisory Council of the EMC,
Camp Edwards has stopped trying to adjust soil and pore water pH
concentrations via additions of lime to the ground surface. The Small Arms
Ranges Working Group, including MAARNG, EPA and MassDEP, agreed that
additions of lime would be stopped.

The background lysimeter near K Range will be reset and sampled in summer
2014,

A revision of the OMMP is in progress. The revision will likely include provisions
to end the routine application of lime and reduce the pH soil and pore water
screening to an annual frequency.

Soil (from J Range only), pore water, and groundwater samples will be collected
againin the summer of2014.
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Figure 8 K Range Pore Water and Surface Water
Sampling Results
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Figure 10
OMMP Action Levels

Table 11-1. Surface Soil Action Levels

Analyte

Lead 3.000 mg/Kg
Antimony 300 mg/Kg
Copper 10,000 mg/Kg

mg/kg= milligrams per kilograms or ppm

Table 11-2. Pore Water Action Levels

Analyte

Lead 15ug/L
Antimony 6 ug/L
Copper 1300 ug/L

ug/L= micrograms per liter or ppb

Table 11-3. Groundwater Action Levels

Analyte

Lead 7.5 ug/L
Antimony 3ug/L
Copper 650 ug/L

ug/L= micrograms per liter or ppb
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TABLE 1
Small Arms Ranges Soil Sample Resul
2013 Sampling Event
Bottom Depth Test Result
Site Location 1D Field Sample 1D Depth o Date Sampled I-Ilnlllod Analyte Value Qualifier | Units | MDL RL
| K Rani SSKRNG0D01 |SSKRNGOG1 _AUG1T3A) 0 0.25 08/01/2013 11:00 |6010C _|Antimary 30 u maKagl0.24 3.0
K Range  |SSKRNGO01 |SSKRNGOO1 _AUGI3A| 0 [ D8/01/2013 11.00 [6070C_|Gopper 70 moKal011 1.2
| KRange [SSKRNGOO1 |SSKRNGO01_AUG13A 0 025 08/01/2013 11:00 |6010C |Lead 16.3 mg/MKg|0.22 0.50
| KRange |SSKRNGOO1 [SSKRNGO01_AUG13B 0 0.25 08/01/2013 12:10 |6010C _|Antimony 3.0 U mgiKg|0.24 3.0
[ KRange [SSKRNGOD1 |SSKR_NGDCI1 AUG13B| 0 025 0B/07/2013 12:10 |6010C_|Copper 21| moKal011_[1.2
KRange [SSKRNGO01 |SSKRNGO01_AUG13B 0 0.25 08/01/2013 12:10 |6010C _|Lead 13.7 mg/Kg|0.22 10.50
__K?anﬁ SSKRNG001 |SSKRNG001 AUG (j 0 0.25 08/01/2013 13:30 |6010C _[Antimony 0 ] mgKg|0.24 |3.0
K Range |SSKRNG001 |SSKRNGO01_AUG13C 0 0.25 D8/01/2013 13:30 |6010C Copper 273 maKg|0.11 1.2
| K Range SKRNGO01 |SSKRNGO01_AUG13C) 0 0.25 08/01/20 3:30 [6010C |[Lead 16.7 mg/Kgl0.22 ]0.50
K Range |SSKRNGO02 |SSKRMNG002 JUL13A 0 0.25 07/31/2013 11:30_|6010C | Antimony 3.0 U mgKg|0.24 3.0
K Range |SSKRMNGD02 |SSKRNG002 JUL13A 0 0.25 07/31/2013 11:30 |6010C _|Copper 76 mg/MKg|0.11 1.2
K Range |SSKRNG0D02 |SSKRNGO02 JUL13A 0 0.25 07/31/2013 11:30 |6010C _|Lead 23 mg/Kg|0.22 0.50
| KRange |SSKRNGOO3 [SSKRNGO03_JULT3A 0 0.25 07/31/2013 12:30 [6010C _[Antimony 0.32 J mgKgl0.24 |30
| KRange |SSKRNGO03 [SSKRNGO03 JUL13A 0 025 07/31/2013 12:30 |6010C [Copper 6.1 mgKglo.11 [1.2
K Range |SSKRNGO03 |§KRNGDO JUL13A 0 0.25 07/31/2013 12:30 |6010C_|Lead 281 mg/Kg|0.22 10.50
K Range |SSKRNGO04 |SSKRNG004_JUL13A T 025 07/31/2013 14:30 |6070C_|Antimony 30| U |moKglo2d [30
KRange |SSKRNGOD4 |SSKRNGOOA JUL13A | 0 025 [07/31/2013 1430 [6070C_|Copper 79 maKglo11 1.2
K Range |SSKRNG004 |SSKRNGO04 JUL13A 0 0.25 07/31/2013 14:30 |6010C _|Lead 249 ma/Kag|0.22 10.49
| KRange |SSKRNGO05 [SSKRMNGO0S JUL13A 0 0.25 07/31/2013 15:30 |6010C _|Antimary 3.0 U ma/Kal0.24 3.0
| KRange |SSKRNGO05 [SSKRNGOOS JUL13A 0 0.25 07/31/2013 15:30 |6010C _|Copper 6.7 magKgl0.11 1.2
| KRange [SSKRNGOOS [SSKRMGO0S JUL13A 0 025 07/31/2013 15:30 |6010C _|Lead 254 mg/MKg|0.22 10.50
| KRange |SSKRNGOOG [SSKRMGOOE JUL13A 0 0.25 08/16/2013 21:47_|6010C_ | Antimony 3.0 u mg/Kg|0.24 3.0
KRange |[SSKRMNGO0G |SSKRNGO06 JUL13A 0 0.25 08/16/2013 21:47 |6010C _|Copper 78 B |magKgl0.11 [1.2
K Range |SSKRNGO0E |SSKRNGOOS JUL13A 0 0.25 08/16/2013 21:47_|6010C [Lead 220 mgKg|0.22 050
T Range STRNGO01 SSTRNGODT_AUGT3A 0 0.25 08/05/2013 13:50 |6010C | Antimony 30 U mgKg 0.25 3.0
T Range |SSTRNGO01 [SSTRNGOD1_AUGT3A| 0 025 08/05/2013 13:50 [6010C_|Copper 125] B [mg/Kglo.11 1.3
T Range  |SSTRNGO01 |SSTRNGOO1_AUG13A 0 0.25 08/05/2013 13:50 |6010C _|Lead 15.0 ma/Ka|0.22 10.50
T Range [SSTRNGO01 [SSTRNGOD1_AUG13B 0 025 08/06/2013 10:20 [6010C _[Antimony 3.0 U |mgiKgl0.25 |30
TRange |SSTRNGO0T |SSTRNGOOT AUGT3B| 0 025 |08/06/2013 10.20 |B010C_|Copper 06| B |moKg[oi1 13
T Range  |SSTRNGO01 |SSTRNGD01_AUG13B 0 0.25 08/06/2013 10:20 |6010C _|Lead 15.0 mg/Kg|0.22 0.50
T Range |SSTRNGO01 [SSTRNGOD1 _AUG13C| 0 025 08/06/2013 11.00 |6010C _[Antimony 30] U Imgiglo24 |30
T Range |SSTRMNGD01 [SSTRNGOD1_AUG13C| 0 025 08/06/2013 11.00 |6010C |Copper 122] B |mgKglo11 [1.2
| T Range [|SSTRNGO01 [SSTRNGOD1_AUG13C 0 0.25 08/06/2013 11:00 |6010C _|Lead 16.0 mg/Kg|0.22 10.49
T Range  |SSTRNGO02 TRNGO02_AUGT3A 0 0.25 08/05/2013 11:00 |6010C | Antimony 0 u mg/Kg|0.24 3.0
'_TRange SSTRNGO02 |SSTRNGO0Z AUG13A 0 0.25 08/05/2013 11:00 |6010C |Copper 8 B mgKgl0.11 |1.2
T Range |SSTRNG002 |SSTRNGD02 AUG13A 0 0.25 08/05/2013 11:00 |6010C _|Lead 150 mg/Kg|0.22 ]0.50

B= Analyte detected in laboratory prepared blank
HDW = Non detect

J = Estimated Result

mgg = milligram/kilogram

Page 1 of 2

MOL = Method Detectin Limit
RL = Reporting Limit

N = Native Sample

FR = Field Replicate Sample
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TABLE 1
Small Arms Ranges Soil S le Result
2013 Sampling Event

T Range STRNGO03 TRNGD03_AUG13A 0 0.25 08/05/2013 11:30 _|6010C_[Antimony 055] J [mgiKg[0.24 [3.0
| T Range TRMNGO03 [SSTRNGOO3 AUGT13A 0 0.25 08/05/20 30 |6010C  [Copper 111 B mgKg|.11 1.2

T Range |SSTRNGO03 |SSTRNGOD3 _AUG13A 0 0.25 08/05/2013 11:30 |6010C  [Lead 225 mgiKg|0.22  |0.50

T Range |SSTRNGO04 |SSTRNGO04 AUG13A 0 0.25 08/05/2013 12:10 |6010C  [Antimony 1.3 J makg|0.24 3.0

T Range |SSTRNGO04_|SSTRNGO04 AUGT3A| 0 3 0B/05/2013 12.10_|6010C_|Copper 351] B |moKal011 |12

T Range |SSTRNGO04 [SSTRNGOD4 AUG13A 0 0.25 08/05/2013 12:10 |6010C [Lead 215 mgKg|0.22 ]0.49

T Range |SSTRNGO05 [SSTRNGODS AUG13A 0 0.25 08/05/2013 12:50 |6010C _[Antimony 300 U |mgKglo24 |30

T Range  |SSTRNGO05 [SSTRNGOOS AUG13A 0 0.25 08/05/2013 12:50 |6010C _|Copper 44.1 B |mgKglo11 [1.2

T Range |SSTRNGO05 |SSTRNGDD5 AUG13A 0 0.25 08/05/2013 12:50 |6010C [Lead 135] mgKg|0.22 [0.50

T Range |SSTRNGO0E |SSTRNGODE AUG13A 0 0.25 08/05/2013 13:20 |6010C  [Antimony 0.40 J maKg|0.24 3.0

T Range |SSTRNGO06 |SSTRNGODS AUGI3A| 0 025 D&/05/2013 13.20 |6010C_|Copper 01| B |mgKa[011 |12

T Range [|SSTRNGO0E [SSTRNGODS AUG13A 0 0.25 08/05/201313:20 |6010C |Lead 241 maKg|0.22 [0.49

B= Analyte detected in laboratory prepared blank
HDW = Non detect

J = Estimated Result

mgg = milligram/kilogram

Page 2of 2
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TABLE 2
Small Arms Range Lysimeter Sample Results
July/August 2013 Sampling Event

Test Result
Slte/SLX List Location ID Fleld Sample ID Date Sampled Method Analyte Value | Qualifier | Units |MDL| RL
J RANGE LYJRNGO01 |LYJRNGOO1_JUL13 08/08/2013 14:03 [6020A |Antimony 1.0)B ug/L |0.074.0
J RANGE LYJRNGOO1 |LYJRNGOO1_JUL13 08/08/2013 14:03 |6020A |Copper 3.4|JB ug/L |0.23]20.0
J RANGE LYJRNGOO1 |LYJRNGOQO1_JULL2 08/08/2013 14:03 |6020A |Lead 0.80|) ug/l  ]0.0242.0
J RANGE LYJRNGO0Z2 |LYJRNGOO0Z_JUL13 08/08/2013 13:57 |6020A |Antimony 0.841JB ug/L |0.07{4.0
J RANGE LYJRNGO02 |LYJRNGOO0Z_JUL13 08/08/2013 13:57 |6020A |Copper 2.4/lB ug/L |0.23]20.0
J RANGE LYJRNGO02 |LYJRNGOO0Z_JUL13 08/08/2013 13:57 |6020A |Lead 0.25)) ug/L |0.0242.0
J RANGE LYJRNGO03 JLYJRNGOO3_JUL13 08/08/2013 13:51 |6020A |Antimony 36.0(B ug/L |0.074.0
J RANGE LYJRNGOO3 JLYJRNGOO3_JUL13 08/08/2013 13:51 |6020A |Copper 1.8/JB ug/L |0.23]20.0
J RANGE LYJRNGO03 |LYJRNGOO3 _JUL13 08/08/2013 13:51 [6020A |Lead 0.22)) ugfL 0.0242.0
K RANGE LYKRNGOO1 JLYKRNGOO1 _JUL13 08/08/2013 14:33 [6020A |Antimony 0.10) B ug/L |0.074.0
KRANGE  |LYKRNGOO1 |LYKRNGOO1_JUL13 08/08/2013 14:33 |6020A |Copper 0.90)B ug/L |0.23]20.0
K RANGE LYKRNGOO1 |LYKRNGOO1_JULI3 08/08/2013 14:33 |6020A |Lead 2.0jU ug/lL  |0.0242.0
K RANGE LYKRNGOO2 |LYKRNGOO2_JUL13 08/08/2013 14:41 [6020A |Antimony 0.086|J B ug/lL |0.074.0
KRANGE  |LYKRNGOOZ2 |JLYKRNGOO2 JUL13 08/08/2013 14:41 [6020A |Copper 138 ug/L |0.23}20.0
KRANGE  JLYKRNGOO2 |JLYKRNGOOZ_JUL13 08/08/2013 14:41 |6020A |Lead 0.16() ug/L |0.0242.0
K RANGE LYKRNGO02 |LYKRNGQO3_JUL13 08/08/2013 15:08 [6020A |Antimony 11.6|B ug/ll  |0.07{4.0
K RANGE LYKRNGOO3 |JLYKRNGOO3_JUL13 08/08/2013 15:08 |6020A |Copper 0.89J B ug/L |0.23]20.0
K RANGE LYKRNGO03 |LYKRNGOO3 _JUL13 08/08/2013 15:08 |6020A |Lead 1.7|1 ug/L 0.0242.0
K RANGE LYKRNGOO4 |LYKRNGOO4 _JUL13 08/08/2013 13:13 [60204 |Antimony 11.5(B ug/L |0.07]4.0
K RANGE LYKRNGOO4 |LYKRNGQO4_JULL2 08/08/2013 13:13 |6020A |Copper 6.4{JB ug/l  |0.23]20.0
K RANGE LYKRNGOO4 |JLYKRNGOO4_JUL13 08/08/2013 13:13 |6020A |Lead 3.4 ug/L |0.0242.0
T RANGE LYTRNGO11 |LYTRNGO11_JUL13 08/08/2013 15:35 [6020A |Antimony 0.200JB ug/lL  |0.07{4.0
T RANGE LYTRNGO11 JLYTRNGO11_JUL12 08/08/2013 15:35 |6020A |Copper 1.8JB ug/L |0.23]20.0
T RANGE LYTRNGO11 |LYTRNGO11 JUL13 08/08/2013 15:35 |6020A |Lead 0.29) ug/L |0.0242.0
T RANGE LYTRNGD12 JLYTRNGO12 JUL13 08,/08/2013 15:40 [6020A |Antimony 015 B ug/L |0.074.0
T RANGE LYTRENGO12 |LYTRNGO12 JUL13 08/08/2013 15:40 |6020A |Copper 2.5/B ug/L |0.23]20.0
TRANGE |LYTRNGO12 |JLYTRNGO12 JUL12 08/08/2013 15:40 |6020A |Lead 2.0|U ug/L |0.0242.0
T RANGE LYTRNG012 |LYTRNGO12 JUL13 08/08/2013 15:56 |6020A |Antimony 0.124}) ug,-’L 0.0714.0
T RANGE LYTRNGOQ12 |LYTRNGO12_JUL13 08/08/2013 15:56 |6020A |Copper 1.17)) ug/l  |0.23]20.0
T RANGE LYTRNGO12 |LYTRNGO12 JUL13 08/08/2013 15:56 |6020A |Lead 2.0|U ug/L |0.0242.0
T RANGE LYTRNGO13 |JLYTRNG-013_JUL13 08/01/2013 12:55 |6020A |Antimony 4.3 ug/L |0.07{4.0
T RANGE LYTRNGO13 JLYTRNG-012_JUL13 08/01/2013 12:55 |6020A |Copper 1.2)B ug/L |0.23]20.0
T RANGE LYTRNGOQ13 |LYTRNG-013_JUL13 08/01/2013 12:55 |6020A |Lead 2.0V ug/ll  |0.0242.0
T RANGE LYTRNGO13 JLYTRNG-013_JUL13 08/01/2013 12:55 |6020A |Antimony 4.28 ug/L |0.0744.0
T RANGE LYTRNGO13 |LYTRNG-013_JUL13 08/01/2013 12:55 [6020A |Copper 2.74)) ug/L |0.23}20.0
T RANGE LYTRNGO13 |LYTRNG-012_JUL13 08/01/2013 12:55 |6020A |Lead 2.0|U ug/L |0.0242.0
BACKGROUND |LYTBGDOO1 |LYTBGDOO1_JUL13 08/08/2013 15:27 |6020A |Antimony 0.074|J B ug/L |0.07{4.0
BACKGROUND |LYTBGDOO1 |LYTBGDOO1_JUL13 08/08/2013 15:27 |6020A |Copper 1.1 B ug/L |0.23]20.0
BACKGROUND |LYTBGDOO1 |LYTBGDOO1_JUL13 08/08/2013 15:27 |6020A |Lead 0.13}) ug/L 0.0242.0

E= Blank Contamination
J = Estimated Result
MOVU = Mon detect

ugl = micregram/iter
MDL = Method Detectin Limit

Page 10f1 RL = Reporting Limit
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Table 3
Pore Water Sampling Results
January-February 2013
Test Result | Qualifie Lab
Site/SLX List | Location ID Field Sample ID |Date Sampled| Method | Analyte | Value r Units | MDL| RL Name
J RANGE LYJRNGOO1 [LYJRNGOO1 02/05/2013 6020A |Antimony 0.71]1B ug/L 0.073 4.0 TAL
1 RANGE LYJRNGOO1 [LYJRNGOO1 02/05/2013 6020A |Antimony ND ug/L 5.0] Con-Test
J RANGE LYIRNGO02 [LYJRNGOO02 02/05/2013 6020A |Antimony 1.0]1B ug/L 0.073 4.0 TAL
1 RANGE LYJRNGOO2  [LYJRNGOODZ 02/05/2013 60204 |Antimony ND ug/L 5.0] Con-Test
J RANGE LYJRNGOO2  [LYJRNGOO3 02/05/2013 60204 |Antimony 40.5 ug/L 0.073 4.0 TAL
J RANGE LYJRNGQOZ  |LYJRNGOO3 02/05/2013 | 6020A |Antimony 43 ug/L 5.0] Con-Test
J RANGE LYJRNGOO02 [LYJRNGOO3 02/05/2013 6020A |Phosphorus E6.5|/B ug/L 4.0 250 TAL
K RANGE LYKRNGOO1 [LYKRNGOO1 02/05/2013 60204 |Antimony 0.085]B ug/L 0.073 20 TAL
K RANGE LYKRNGQO1 |LYKRNGOO1 02/05/2013 | 6020A |Antimony ND 5| Con-Test
K RANGE LYKRNGQ02 |LYKRNGOO2 02/05/2013 | 6020A |Antimony 0.083]JB ug/l  [0.073 20] TAL
K RANGE LYKRNGO02 [LYKRNGOO2 02/05/2013 60204 |Antimony ND ug/L 5| Con-Test
K RANGE LYKRNGO02 [LYKRNGOO3 02/05/2013 60204 |Antimony 5.9 ug/L 0.073 20 TAL
K RANGE LYKRNGOO2 [LYKRNGOO3 02/05/2014 60204 |Antimony 12 ug/L 5| Con-Test
K RANGE LYKRNG003 [LYKRNGOO3 02/05/2013 6020A |Phosphorus 47.5]1B ug/L 4.0 250 TAL
K RANGE LYKRNGO04 [LYKRNGOO4 02/05/2013 60204 |Antimony DRY ug/L TAL
K RANGE LYKRNGO04 [LYKRNGOO4 02/05/2013 60204 |Antimony 15 ug/L 5| Con-Test
T RANGE LYTRNGO11 [LYTRNGO11 02,/06/2013 6020A |Antimony 0.23]B ug/L 0.073 20 TAL
T RANGE LYTRNGO11 [LYTRNGO11 02/06/2013 6020A |Antimony ND ug/fL 5| Con-Test
T RANGE LYTRNGO12 [LYTRNGO12 02/06/2013 60204 |Antimony 0.12]1B UE,I'L 0.073 20 TAL
T RANGE LYTRNGO012 |LYTRNGO12 02/06/2013 | 6020A |Antimony ND ug/L 5| Con-Test
T RANGE LYTRNGO12 |LYTRNGO13 02/06/2013 | 6020A |Antimony 5.1} ugf/l  [0.073 20] TAL
T RANGE LYTRNGO13 |LYTRNGO13 (dupe) 02/06/2013 6020A |Antimony 5.06(J ug/L 0.073 20 TAL
T RANGE LYTRNGO12 [LYTRNGO132 02/06/2013 60204 |Antimony ND ug/L 5| Con-Test
BACKGROUND |LYTRBGDO1 |[LYTRNGBG1 JAN13F | 01/10/2013 B6020A |Antimony 0.114) ug/L  [0.072 20] TAL
BACKGROUND |LYTRBGDO1 |LYTRNGBG1_JAN13F| 01/10/2013 60204 |Copper 1.2) ug/L 023 200  TAL
BACKGROUND |[LYTRBGDO1 |[LYTRNGBG1_JAN13F | 01/10/2013 | 6020A |[Lead 0.11}) ug/l  ]0.024 2| TAL
B= Blank Contamination ug/l = microgramfiter
J = Estimated Result MDL = Method Detectin Limit
MDA = Mon detect Pags 10l 1 RL = Reperting Limit
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TABLE 4
Small Arms Range G i Sample Result
2011 to 2013
Bottom 2011 2012 2013
Top Depth Depth Result Result Result 2013
Site/SLX List Location ID (ft bgs) (ft bgs) Test Method Analyte Value Value Value Qualifier Units MDL RL
J RANGE MW-471S 84.59 94.59 SWE020A Antimony ND NDJ 0.19 JB UL |0.073 |4.0
J RANGE MW-471S 84.59 94 59 SWB020A Copper 33 0.30| 27, JB uclL |0.23 |200
J RANGE MW-471S 84.59 94 59 SWE020A Lead ND ND 1.6 J ucilL [0.024 ]2.0
J RANGE MW-472S 8531 95 31 SWB020A Antimony ND ND ND [¥] ugL |0.073 |4.0
J RANGE MVV-472S 8531 95.31 SWE020A Copper 1 1.4 0.73 JB ucL |0.23 |200
J RANGE MW-4728 85.31 95.31 SWBE020A Lead ND ND ND 1] uclL |0.024 EO
K RANGE MW-473S 8338 9338 SWE020A Antimeny ND) ND] 0.19 JB ucr |0.073 |4.0
K RANGE MVW-473S 83.38 93.38 SWE020A Copper 0.31 1.2 3.4 JB ucL [0.23 IZO‘O
K RANGE MVW-473S 83.38 93.38 SWE020A Lead ND 0,18} ND 1] uclL [0.024 |2.0
K RANGE MW-474S 86.44 96 44 SWE020A Antimony ND)| ND 0.48 JB ucr |0.073 |4.0
K RANGE MVW-474S 86.44 96.44 SWB020A Copper ND 0.82} 3.6 JB ueL [0.23  |20.0
K RANGE MWW-4748 86.44 96.44 SWE020A Lead ND 0.042 0.78 J UGl |0.024 2.0
T RANGE MW-467S 124.94 134.94 SWB020A Antimony ND ND 0.14 J ucL 10.073 |4.0
T RANGE MVWV-467S 124.94 134,94 SWBE020A Copper ND 0.26| 15.7 JB ueL [0.23  |20.0
T RANGE MW-4875 124.94 134.94 SWGE020A Lead ND 0.097] 3.1 ucL |0.024 |2.0
Note - Well Ml-488S was also sampled under the OMMP until 2011.
B= Blank contamination ug/L = microgram/liter
ND/U = Non Detect MDL = Method Detection Limit
J = Estimated result Page 10of1 RL = Reporting LImit
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TABLE S
Small Arms Range Surface Water Sample Results
February 2013
Test Result
Site/SLX List Location ID Field Sample ID Date Sampled | Method Analyte Value | Qualifier | Units | MDL | RL
J RANGE J RANGE LEFT SWALE J RANGE SW LEFT 01/31/2013 |6020A |Antimony 0.76|1 B ug/L |0.073|20.0
KRANGE  |K RANGE LEFT SWALE |K RANGE SW LEFT 01/31/2013  |6020A |Antimony 2.1, B ug/L  |0.073)20.0
K RANGE K RANGE RIGHT SWALE |K RANGE SW RIGHT 01/31/2013  |60204 |Antimony 13.2|1B UE(‘L 0.073]20.0

B= Blank Contamination
J = Estimated Result
NDAJ = Non detect

Page 10of 1

ugfl = microgram/iter
MDL = Method Detectin Limit
RL = Reporting Limit
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: - Camp Edwards Range Control STAPP
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Ediards Range Control personnel when range maintenance is conducted
and on a monthly basis or as needed for PH testing. Once completed file in appropriate range binder for submission.)

| Name: 1SG Earle F. Eldridge/Mr. Paul Nixon | Date: 17 April 2013
Range (cirele one): Juliet / Kilo / [Tango

Sample Number | 1 | 2 3 4 5 6 7 g 9 10 11 12

Firing Line ) A
: 6.8 73 7.0 6.6 7.0

STAPP

**Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of
STAPP System.
#*Required PH Level by OMMP: 6.5 - 8.5

#%Lime wi

pH check.

Firing Line pH Totals: 41.3 vg. 6.9 1gh73 Low: 66
Berm pH Totals: 46.0 . Divided by 6 Samples Taken: 7.7 | Avg.:7.7 High:7.8 Low: 7.5 |

| **pH Tester Drifted +.2 **

: %1‘?’%@%9@ /se-

C-4
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Camp Edwards Range Control STAPP
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted
and on a monthly basis or as needed for PH testing. Once completed file in appropriate range binder for submission.)

‘Name: 1SG Earle F. Eldrid
Range (circle one): ulief / Kilo / Tango

Firing Line

74 7.8

[ Berm ) T

STAPP

*Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of
1 STAPP System. C
¥+Required PH Level by OMMP: 6.5 - 8.5

L : 1d/Type of L
#*Lime will be applied before peak training season to increase its effi
pH check.

B e of L Tow Spread/
Firing Line pH Totals: 45.5 Divided by 6 Samples Taken: 7.6 | Avg.:7.6 High: 7.8 Low: 7.4
| Berm pH Totals: 43.1 Divided by 6 Samples Taken: 7.2 | Avg.: 7.2 High: 7.6 Low: 6.7

#*pH Tester Drifted +.5 **

1gnat
Signature of Soldier Conducting PI Testing: % &7 /Q L s
— : - 7
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Camp Edwards Range Control STAPP .
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted
and on a monthly basis or as needed for PH testing. Once completed file in appropriate range binder for submission.)

Range (circle onc): Juhet / fK110| /__Tango

Sample Number 1
In2

STAPP

**Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of o
STAPP System,
*Required PH Level by OMMP: 6.5 - 8.5

**Lime will be applied before peak .trammg":eason to increase its eﬁ‘ectwenessf apphed as need after annual
pH check .

Firing Line pH Totals: 41.7 Divided by 6 Sarnples Taken: 7.0 Avg.: 7.0 H1g11 72 Low: 6.7
Berm pH Totals: 40.4 Divided by 6 Samples Taken: 6.7 | Avg.: 6.7 High: 7.1 Low: 6.3

‘hgnarure of Soldier Conducting PH Te‘;tmg w ;}( M Q | €0
- ] LA
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_ Camp Edwards Range Control
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted and on a monthly basis or as
needed for PH testing, Once completed file in appropriate range binder for submission.}

ey

TN e

**Take a total of 6-12 samples along the entire ficing ]i'né, 6-12 samples along the berm and 6-12 samples along front of STAPP Syst_e}ﬁ. *#4Required PH Level by _
OMMP: _6.5-8.5 - '

Sample Number

(3)Random
Backstop berms

**Take a total of 6
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Camp Edwards Range Control

Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)
(This form is fo be completed by Camp Edwards Range Contral p I when range mair is conducted and on a monthly basis or as

needed for PH testing. Once completed file in appropriate rangs binder for submission.)

Name. Mgl ﬂ;
Range : ZS‘UH’GT’I’ a

STAPP

*#Take a total of 6-12 samples along the entire fi l'rmg l:ne, €-12 samplcs along the hcml and 6-12 samples along front of STAPP System. ***Required PH Level by
GMMP 6.5-835

Firing Line

(3) Bullet Pockets
In 320M Berm

(3)Random
Backstop berms

Lysimeters

P

**Take a total of 6 les along the entire firing line, ***Required PH Level by OMMP: 6-8.5

OGRS R b

-- ]
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Camp Edwards Range Control
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Edwards Range Controf personnel when range maintenance is conducted and on a monthly basis or as
needed for PH testing, Once completed file in apprapriate range binder for submission.)

(.

Name: PSS (Poc
Range : o

PH Testing Re

Berm

APP

*+Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of STAPP System. ***Required PH Level by
OMMP; 6.5-8.5 g

Sample Number

| **Take a total of 6 les along the entire firing line. ***Required PH Level by OMMEP: 6 - 8.5
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_ Camp Edwards Range Control
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted and on a monthly basis or as
needed for PH festing. Once completed file in appropriate range binder for submission.)

| Aministrative
Name: AHies 1hamc | Signature:
Range : S12R0A

Sample Number | 1 2

Firing Line

[

“STAPP

*#*+Take a total of G-12 samples along the entir¢ firing line, 6-12 samples along the berm and 6-12 samples along front of STAPP System. ***Required PH Level by
| OMMP: 6.5-8.5

SampleNumbcr|112 3|4|5|'6|7|s‘9_m 11|1z

TLANE
, Bullet Pockets
| In320M Berm

Lysimeters

**Take a total of & Ies along the entire firing line, ***Required PH Level by OMMP: 6 -8.5
3 along (s 1

Sample Number | 1 ‘ 2 3 4 5 ¢ [ 7 ‘ 8 9 | 10 11 L’u

k& {raining season to i

P oy

C-4
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-

Camp Edwards Range Control
Range Maintenance/ pH Testing / Lime Spread Form (Appendix C)

(This form is to be completed by Camp Edwards Range Conlrol personnel when range maintenance is conducted and on a monthly basis or as
needed for PH testing. Once completed file in appropriate range binder for submission.)

- f Date:

io ’“I"i_!ll

dministrat fo

Name: Ahss Uhsc [ Signature:~7 =7/t
Range:  ~T ADAD i

e

“STAPP

++Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of STAPF System. ***Required PH Level by
OMMP; 6.5-8.5 )

| In 320M Berm

i Bullet Pockets

Backstop berms

Lysimeters !

|_**Take a total of § samples along the entire firing line. #++Required PH Level by OMMP: 6-8.5

C-4
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Metals in J Range Lysimeter #3
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Metals in K Range Lysimeter #3
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Metals in K Range Lysimeter #4
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Metals in T Range Lysimeter #13
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Metals in Background Lysimeter
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JULIET, KILO, AND TANGO RANGES
2014 ENVIRONMENTAL SAMPLING AND ANALYSIS
REPORT

1.0 INTRODUCTION

Juliet, Kilo, and Tango Ranges at Camp Edwards are 25-meter small arms
ranges (SARs) currently used for marksmanship training using lead ammunition
under a pilot project approved by the US Environmental Protection Agency
(EPA). This pilot period has been extended until December 31, 2015. The
Environmental Management Commission's (EMC) pilot period ended in 2014.
The pilot periods were intended to assess the STAPP bullet containment
systems installed on these three ranges and to determine if the ranges can be
used for live firing with lead ammunition while protecting groundwater. Figure 1
shows the locations of J, K, and T Ranges within Camp Edwards.

In accordance with the conditions established by the EMC and the EPA for the
Massachusetts Army National Guard (MAARNG) to fire lead ammunition, these
ranges are operated and maintained as outlined in the Best Management
Practices and Operation, Maintenance and Monitoring Plan (OMMP) for Juliet,
Kilo, and Tango Ranges at Camp Edwards, Massachusetts which was approved
in April 2014. That OMMP superseded the previous version.

The OMMP includes a program of periodic sampling of soil, pore water, and
groundwater. The samples are analyzed for select metals such as lead, copper,
and antimony that are commonly used in ammunition. Pore water samples are
also field screened for pH which is an important parameter for determining the
mobility of certain metals in the environment. The goal of this monitoring
program is to determine when routine maintenance activities are needed to
promote range sustainability and to protect groundwater.

This report summarizes the environmental monitoring that was conducted by the
MAARNG in 2014 as prescribed in the current version of the OMMP.

2.0 RANGE USE SUMMARY

2.1 JRange

J Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the Impact Area Groundwater Study Program
(IAGWSP) and the Final Juliet (J) Range Soil and Groundwater Investigation
Report was completed in September 2008. Levels of nitroglycerine and lead that
indicated deposition from range use were detected in soil. However, these
analytes were not detected in groundwater. The MAARNG decided to remove

1
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surface soils from the range and regrade it in 2008 and a STAPP bullet collection
system was installed. The range floor was completely re-graded and
reconstructed to improve drainage in 2010. Three pan lysimeters were installed
on the range in 2010 to monitor pore water percolating through the soil. The pilot
period commenced on J Range in 2009. Approximately 218,200 bullets have
been fired into the STAPP system since 2009.

2.2 KRange

K Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Final Kilo (K) Range Soil
and Groundwater Investigation Report was completed in September 2008.
Levels of nitroglycerine and lead that indicated deposition from range use were
detected in soil. However, these analytes were not detected in groundwater.
The MAARNG regraded the range and installed a STAPP bullet collection
system in 2008. The range floor was completely re-graded and reconstructed to
improve drainage in 2010. Three pan lysimeters were installed on the range in
2010 to monitor pore water percolating through the soil. The pilot period
commenced on K Range in 2009. Approximately 429,000 bullets have been fired
into the STAPP System since 2009.

2.3 TRange

T Range has been used as a SAR since the 1980s. Investigations of soil and
groundwater were completed by the IAGWSP and the Draft Final T Range Sail
and Groundwater Investigation Report was completed by the IAGWSP in June
2007. Levels of nitroglycerine and lead were detected in soil that indicated
deposition from range use. However, these analytes were not detected in
groundwater.

The MAARNG re-graded surface soils from the mounded firing line, in effect
raising the 25-meter firing line and improving the angle of fire into the STAPP
system. The area between the firing line and the new berm were not excavated
or regraded. The STAPP bullet collection system was installed in 2006. Several
suction lysimeters were installed in 2007 to monitor pore water percolating
through the soil for tungsten. These were removed after sampling in 2010
because of concerns with the quality and representativeness of the samples.
Three pan lysimeters were installed on the range in 2010. The pilot period
commenced in 2008. Operational samples were first collected under the OMMP
in 2008. Approximately 316,000 bullets have been fired into the STAPP System
since 2008.
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3.0 MONITORING REQUIREMENTS AND RESULTS
3.1 Surface Soil

The soil sampling at J, K, and T Ranges includes multi-increment sampling (MIS)
from 6 sample areas on each range on alternating years. The sample areas are
laid out in strips across the width of the ranges from the firing lines to the
backstop berms so that the impact of metals deposition at the firing lines, the
target areas, and the areas in between could be separately quantified.

Soil samples were collected from J range in August 2014. K and T Ranges were
sampled in 2013 and will be sampled again in 2015.

One hundred-point composite samples were collected from each sample area
from a depth of 0 to 3 inches below ground surface (bgs). Two replicate 100-
point samples were also collected from Area 1. All samples were submitted to
Test America Laboratory, Inc. in Burlington, Vermont for analysis. All samples
were ground and processed in accordance with Method 8330B. Soil samples
were analyzed by method 6010C for antimony, copper, and lead. Soil sampling
locations are shown on Figure 2 and analytical results are summarized in Table
1.

3.2 Pore Water Sampling

Pore water samples were collected from the pan lysimeters installed on J, K, and
T Ranges in August 2014. All pan lysimeters are installed approximately 2 feet
below the ground surface. All pore water samples were analyzed by method
6020A for antimony, copper, and lead. Samples were not filtered prior to
analysis. The locations of the lysimeters are shown on Figures 3, 4, and 5.
Analytical results are summarized in Table 2.

During pore water sampling, pH readings were taken from the pore water during
sampling of the lysimeters. The pH readings ranged from 5.1 to 7.0 as
summarized in Exhibit 1 below. The previous readings are also included in the
table for comparison. The average pore water pH across the three ranges has
dropped from 8.0 in 2011 to 6.1 at present.
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EXHIBIT 1

LY ML Oct Sept Nov February ;tlllg;st August
LOCATION [ 2011 2012 2012 2013 2013 2014
JRNG 001 86 6.7 NS 6.7 6.4 6.5
JRNG 002 7.6 6.5 NS 7.1 6.4 6.6
JRNG 003 8.0 6.6 8.7 7.2 6.5 6.6
KRNG 001 No H20 | 6.4 NS 0.6 0.6 6.0
KRNG Q02 |76 57 NS 55 55 5.4
KRNG 003 | 9.0 6.4 57 7.4 6.3 7.0
KRNG 004 No H20 | 6.3 6.7 6.8 6.3 5.7
TRNG 011 7.0 6.0 NS 6.3 8.7 0.8
TRNG 012 NoH20 | 5.6 NS 56 52 5.1
TRNG 013 8.1 63 NS 6.1 5.5 5.9
AVERAGES [8.0 6.3 7.0 5.4 5.9 6.1

NS= not sampled.

*= Value not included in calculation of Averages.
3.3 Groundwater

Groundwater monitoring well locations are shown on Figures 3, 4, and 5.
Groundwater samples were collected from all four wells in the monitoring
program (MW-471s, MW-472s, MW-474s, and MW-467s) in August 2014.

The water level in well MW-474S was below the level of the pump intake so a
grab sample was collected with a bailer after temporarily removing the dedicated
pump. Exhibit 2 below shows the trends in groundwater elevation at JBCC over
the past 14 years. While the current elevations are not historically low, they do
seem to be lower than when the wells were installed.
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EXHIBIT 2
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Only unfiltered (total metals) samples were collected during this sampling round.
Samples were analyzed by method 6020A for antimony, copper, and lead. Mo
significant concentrations of metals were detected in any of the wells. Results
are summarized in Table 3.

40 COMPARISON TO OMMP ACTION LEVELS

The current wersion of the J, K, and T Ranges OMMP lists action levels for soil,
pore water, and groundwater concentrations that trigger response actions.
Action levels have been assigned for antimony, copper, and lead. The action
levels are summarized on Figure &

4.1 Soil

Mo action levels were exceeded in soil samples collectad at J Range in 2014, K
and T Ranges were not sampled in 2014,
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4.2 Pore Water

The action level for antimony in pore water (6 ppb) was exceeded in lysimeter
LYJRNGOO3 at J Range and lysimeters LYKRNGOO3 and LYKRNGO04 at K
Range. The action level for antimony in pore water was also exceeded in
lysimeter LYTRNGOO13 at T Range. All of these lysimeters are located near the
berms and those on J and K range are related to drainage swales on these
ranges.

Because the exceedences of the antimony action level for pore water were
expected based on similar previous sampling results, re-sampling of these
lysimeters was not conducted as per the OMMP.

4.3 Groundwater

No action levels were exceeded in the groundwater monitoring wells at J Range.
No action levels were exceeded in the groundwater monitoring wells at K Range.
No action levels were exceeded in the groundwater monitoring wells at T Range.

5.0 COMPARISON WITH PREVIOUS SAMPLING RESULTS

51 Soil

Soil sampling at J Range started in October 2010 after reconstruction of the
range including replacement of the range floor. The 2014 average concentration
is slightly higher than in previous rounds but still well below the action level.
Average lead concentrations over time are summarized in Exhibit 3 below.

EXHIBIT 3
Average lead concentrations, ppm
July/Aug Aug
Oct-10 May-11 | Oct-11 | Sept-12 2013 2014
Not
J Range 44 53 50 34 Sampled 65

Not Not
K Range 24 23 27 Sampled 23 Sampled

Not Not
T Range 212 165 207 | Sampled 105 Sampled

6
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5.2 Pore Water

The pore water lysimeters at J, K, and T Ranges have been sampled 7 times:
October 2010, May 2011, October 2011, September 2012, February 2013,
July/August 2013, and August 2014. In addition, samples were collected from
the three lysimeters with antimony concentrations exceeding the action level (6
ppb) in November 2012. Method 6010 was used to analyze for metals during the
first monitoring event, the more sensitive 6020A method has been used since
May 2011. The typical minimum detection level (MDL) for antimony dropped from
3.6 ppb to 0.073 ppb with the change in analytical method.

Copper, lead, and antimony have all been detected in various lysimeters during
pore water sampling events since the first pan lysimeter samples were collected
in 2010. However, the detections are often not repeated in subsequent events.
For example, in May 2011, the highest lead concentration in pore water to date
was detected at 9 ppb in lysimeter LYJRNGOO03 on J Range. No lead was
detected in this lysimeter in October 2011 and only low concentrations, barely
above the detection limit, were detected in September 2012 and July/August
2013 and August 2014.

Antimony was detected at significant concentrations in lysimeters for the first time
during the September 2012 monitoring. It has been consistently detected at
concentrations above the action level in lysimeters in the drainage swales at J
and K Ranges since that time. Charts showing the antimony, lead, and copper
concentrations in pore water during OMMP sampling are included as Attachment
1. Note that the excel graphing function only recognizes numbers so results
which were below the minimum detectable levels are reported as 0 ppb on the
charts even though the analytical method is not capable of quantifying
concentrations below the MDL.

The analysis of four rounds of background pore water sampling near T Range
indicate antimony concentrations as high as 1.5 ppb, copper as high as 1.6 ppb,
and lead as high as 0.22 ppb. Similar concentrations of these metals detected in
lysimeters on the ranges may tentatively be expected to be background
concentrations.

5.3 Groundwater

The groundwater wells at J, K, and T Ranges have been sampled 6 times under
the OMMPs: October 2010, May 2011, October 2011, September 2012, and
July/August 2013, and August 2014. Method 6010 was used to analyze for
metals during the first monitoring event, the more sensitive 6020A method has
been used since May 2011. Results of the groundwater analyses since 2011 are
included in Table 4.

As with the pore water sampling, the reduced detection limits of method 6020A
have lead to frequent detections of low concentrations of metals. These could be

7
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representative of background conditions but a study of background metals
concentrations in groundwater near the SARs has not been attempted.

All antimony concentrations detected during this and previous sampling rounds
have been below the reporting limit of the analysis. No trends are apparent in
the antimony groundwater concentrations to date.

Concentrations of copper remain below levels of concern and no trends are
apparent. The concentrations of copper, while always low, are more variable
than those of the other metals. This may be indicative of sediment in the
samples. Sediment has been suspected of causing elevated metals
concentrations in the past.

Concentrations of lead remain low. The concentration in well MW471S at J
Range has increased slightly and will be monitored to see if the trend continues.
As of this sampling round, it is still well below the action level. The increased
lead concentration mirrors an increase in copper indicating that sediment may
have been present in the sample. This is the only lead result where the
concentration was above the reporting limit of the analysis. While an increasing
trend is apparent in the lead concentrations at this well, the cause is likely to be
sediment given the concurrent detection of all three metals.

6.0 REPEATABILITY OF REPLICATE SOIL SAMPLES

Repeatability of a sampling program is assessed through the collection and
analysis of replicate samples from the same sample area. The Relative
Standard Deviation (RSD) of the replicates is calculated and compared to a
quality goal. The RSD = the standard deviation of the three replicate results
divided by the average of the three results expressed as a percentage. EPA has
indicated a preference for RSDs of 25% or less for samplingatJ, K, and T
Ranges.

Replicate samples were collected from Area 1 at J Range during 2014. The RSD
for lead at Area 1 J Range was 25% and for copper the RSD was 4% so the
repeatability was acceptable. Concentrations of antimony were not detected in
the three replicate samples from Area 1.

The RSDs discussed above are similar to previous results. It is apparent that the
sampling protocol in use at the ranges provides consistent and repeatable
results.
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7.0 EURTHER ACTION

Comparison of the detected soil and groundwater concentrations to the action
levels in the OMMP indicate that no range maintenance actions are needed at
this time.

Elevated detections of antimony at concentrations exceeding the action level in
several of the lysimeters have now been confirmed in several consecutive
sampling rounds. It does not appear that ending the additions of lime to
manipulate soil pH has had a significant impact on reducing pore water antimony
concentrations. Careful monitoring of porewater should continue and further
literature review and consultation with experts in the field of metals mobility will
be undertaken as practical.

Soil, pore water, and groundwater samples will be collected again in the summer
of 2015. In order to distinguish between dissolved and non-dissolved metals in
the pore water and groundwater, both filtered and unfiltered samples will be
collected in several locations during the 2015 sampling.

The data from replicate soil samples once again confirms that the soil sampling
protocol is more than adequate to obtain reliable samples that meet the data
quality requirements. It is recommended that replicate sampling is no longer
needed as long as the same sampling methodology is used in 2015.
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Figure 6
OMMP Action Levels

Table 11-1. Surface Soil Action Levels

Analyte

Lead 3.000 mg/Kg
Antimony 300 mg/Kg
Copper 10,000 mg/Kg

mg/kg= milligrams per kilograms or ppm

Table 11-2. Pore Water Action Levels

Analyte

Lead 15ug/L
Antimony 6 ug/L
Copper 1300 ug/L

ug/L= micrograms per liter or ppb

Table 11-3. Groundwater Action Levels

Analyte

Lead 7.5 ug/L
Antimony 3ug/L
Copper 650 ug/L

ug/L= micrograms per liter or ppb
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Table 1
Soil Sample Results
August 2014
OMMP
Site Location ID | Field Sample ID | Date Sampled M:If::d Analyte F:;f:: Qualifier | Units [ mbL | RL f::i;: s:_;'p‘:e Remarks
(mg/Kg)
J Renge SSURNGOO1  [SSIRNGOOM_AUG14A 0812014 Swe010C  [Antimony ND o u meKe |ode |o.se 300 [N 100-pt MIS spl
J Renge SSJIRNGOO1 SSJRNGO0T_AUG14A|08/21/2014 SWE010C  |Copper 170 | MGKG 025 [1.2 10,000 N1 100-pt MIS spl
J Range SSJRNGOO1 SSJRNGO0T_AUG14A |08/2172014 SWB010C  |Lead 820 | MG/KG |0.15 |0.49 3,000 N1 100-pt MIS spl
J Range SSIRNGOD1  [SSIRNGOO1_AUG14B 082172014 sWe010C  [Antimony no |u MGKG |0.1s |08 300 [FR1 1005t MIS spl
J Range SSURNGOOT  |SSURNG001_AUG 148 |08/21/2014 sws010C  [copper 177 | MGKG |0.25 |12 10000 |FR1 100t MIS spl
J Renge SSURNGOO1  |SSURNGO01_AUG14B |08/2172014 swe010C  [Leadt ari o MGKG |05 [o4s | 3000 [FR1 100t MIS spl
J Renge SSJRNG0O01 SSJRNGO01_AUG14C|08/21/2014 SWBE010C  JAntimony ND u MG/KG |0.18 |10 300 FR2 100-pt MIS spl
J Range S8SJRNGOO1 SSJRNGO01_AUG14C |08/21/2014 SWE010C  |Copper 162 |J MG/KG |0.26 |13 10,000 FR2 100-pt MIS spl
J Range SSIRNGO01 SSJRNGO01_AUG14C |08/21/2014 SWE010C  |Lead 83 | MG/KG |0.15 |0.50 3,000 FR2 100-pt MIS spl
J Renge SSURNGO02  [SSIRNGO02_AUGT4A |0an 12014 sw010C  [antimony ND |u MGKG |09 [1.0 00 [Nt 100-pt MIS spl
J Renge SSJRNGO02 SSJIRNGD02_AUG14A |08/21/2014 SWEB010C  |Copper 89 MGKG 025 1.2 10,000 N1 100-pt MIS spl
J Renge SSJRNG002 SSJRNGO02_AUG14A |08/21/2014 SWB010C  |Lead 474 MG/KG |0.15 |0.50 3,000 N1 100-pt MIS spl
J Range SSURNGO03  |SSURNGO03_AUG14A |0812172014 sWe010C  [Antimony no |u MGKG |0.15 |09 300 [Nt 100-pt MIS spl
J Renge SSIRNGO03  [SSIRNGO03_AUG14A 082172014 swe010C  [copper 135 |4 MGIKG |0.25 |12 10000 [Nt 100-pt MIS spl
J Range SSURNGO03  [SSIRNGO03_AUG14A 082172014 swe010C  [Lead 584 |4 MGKG |05 [o4s | 3000 [Nt 100-pt MIS spl
J Range |SSJRNG004 SSJRNGO04_AUG14A |08/21/2014 SWED10C  |Antimony 02 N MG/KG 018 |10 300 N1 100-pt MIS spl
J Range SSJRNG004 SSJRNGO04_AUGT4A |08/21/2014 SWB010C  |Copper 88 | MGKG 025 12 10,000 N1 100-pt MIS spl
J Range |SSIRNG004 SSJRNGO04_AUG14A |08/21/2014 SWE010C  JLead 505 | MG/KG |0.15 |0.50 3,000 N1 100-pt MIS spl
J Renge SSIRNGO0S  [SSIRNGO0S_AUG14A 082172014 Sws010C  [Antimony ND |u MGKG |09 [1.0 300 [Nt 100-pt MIS spl
J Renge SSIRNGO0S SSJIRNGO05_AUG14A |08/21/2014 SWEB010C  |Copper 90 | MGKG|0.26 1.3 10,000 N1 100-pt MIS spl
J Range | SSJRNGOOS SSJRNGO0S_AUG1T4A |08/21/2014 SWB010C  |Lead 712 N MG/KG |0.15 |0.50 3,000 N1 100-pt MIS spl
J Range SSJRNGO0S SSJRNGOOE_AUG14A |08/21/2014 SWE010C  JAntimony 063 |J MG/KG |0.18 088 300 N1 100-pt MIS spl
J Range SSURNGO0S | SSURNGO06_AUG 144 |08/21/2014 sweo10¢  [copper 92 |v MGKG |0.25 |12 10,000 [Nt 100-pt MIS spl
J Range SSURNGO0S  [SSIRNGO0_AUG14A 082172014 sWe010C  [Lead 15 | MGKG |0.15 [o4s | 3000 [Nt 100-pt MIS spl
Page 1 of 1
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Table 2

Lysimeter Sample Results August 2014

CHMP
sieiD | LocaiontD | Fioid Samptein | o [Testmemoal - anaiyte f,;?\:‘:‘ “."':r“ wnits | woL | RL ::‘»‘f"s‘

1 Renge. LYJRNGO0| |LYURNGONT_AUGTS _ fosriaraots |siweazos |eatmary

[ Rang= LYJRNGID__[LYURNGUT_AUGTA Coreet

1 Range: LYJRNGODT_[CYORNGON_AUGTA Loz

1 Range LYJRNGOO] oerinrz0s entmony

1 Renga LvRNG00] Coprar

[T Renae (EREET Ceea

1 Ranga LYJRNCO0Z_|CYURNGOD2_AUGTA pabmany

[ Renge LrJRNGI0: [ rURNGO2_AUGE Copser

[ Range YURNGIDZ _|LYURNGOIZ_AUGTE ean

[+ Rena< IRNGIDE [y RNGOUS_AUG [rony

1 Rang= JRNGI0Y | LTURNGO0S UG Correr

1 Range SIRNGO02 | LYJRNGON_AUGT4 Loe

CRarge Entmony

K Ranga Coprer

K Range VRREGONT_AUGT Cesd

K Ranga LYRRNGOT | CTRRNGIOT_AICTA by

K Fange LVRRNGO | YRRNGO0T_AGTA Copear

K Range LYRRNGOT | YKRNGI01_AUGIA =T

K Range LYRRNGDD? | TRRNGI07_AUGTA

K Rarge LYKRAGHT2 | LYKRNGI02_AUGTA

i Rango LYKRNGE? | LYKRNGI02_ACTY Loes

K Ranae LYKRNGO | LYKRNGI0S AJCTA eatmany

K Renge LYKRNGES | CYKRNGO03_ADCTT Copcer

[ Range LYRRNGOD: | LTKRNGO0R_AUGTA Leea

K Rango LVARNGOM _|[TRRNGIOT_ADCTT Ftmony

K range TVRRNGODE L YRRNGO03_AIGTA Copear

K Ranga LYKRNGEH _|LYKRNGIOT_AICTT Locd

[T Rance L TREGO [Frmony

[T Range LY TREG DT Coprer
Renge TREGD B [smnzon_[iesg
Range. TRNGD eatmany
Range TRNZO Copmer
Range TRNGO =T
Rence TRNGO ety

[TRencs TRNGD E Copeer

[TRenge LYTRNZOT1_[CrTRREe! Coed

[TRenge LriRnGoT?_[LrTRnGoT Pt mony

[TRanee LYTRNGO1Z_[LYTRRGDT Coreer

[TRenoe LYTRNGH1Z _|LTTRNG01Z_AUGTE Lead

[TRange LYTRNGO1D | LYTRNE013_AUGTE eatmany

[TRenge LYTRNGO1E[CYTRNEDIZ_AUSHE Coprar

[T Range LYTRNGOTS |[[YTRNG01 AUGTE _|oezrzo1s |Snenzos |icad
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TABLE 3
Small Arms Range Historic Groundwater Sample Results
2011 to 2014
Bottom 2011 2012 2013 2014
Top Depth Depth Result Result Result Result

Site/SLX List Location ID (ft bgs) {ft bgs) Test Method Analyte Value Value Value Value Units MDL RL
J RANGE MW-471S 84.59 94.59 SW6020A Antimony MDD ND 0.1 0.15 ucL [0.073 [40
J RANGE MW-471S §4.59 94 58 SWE020A Copper 3.3 0.30) 27 78 ucL 023 |200
J RANGE MN-471S 84.59 94.58 SWG020A Lead ND ND) 18] 41 uclL [0.024 |2.0
J RANGE MW-472S 8531 95 31 SWE020A Antimony ND| ND ND ND v |0.073 4.0
J RANGE MW-472S 85.31 85.31 SWE020A Copper 1 1.4 073 061 veL [023 |200
J RANGE MWN-4728 85.31 9531 SWE020A Lead ND) ND np| 0.078 ucL [0.024 |20
K RANGE MW-473S 83.38 9338 SWE020A Antimony ND] ND) 0.19 NS| uea |0.073 |40
K RANGE MW-473S 83.38 93.38 SWE020A Copper 0.31 1.2) 3.4 ns| vea [0.23  [20.0
K RANGE MVW-473S 83,38 3,38 SWE020A Lead ND 0.18) ND NS| uca 10.024 2.0
K RANGE MW-474S 86 44 96 44 SWE020A Antimony ND ND)| 0.48] 0.098 ucL |0.073 |4.0
K RANGE MWV-474S 86.44 96.44 SWE020A Copper ND)| 0.82 38| 3.0 ueL [0.23 |20.0
K RANGE MW-47435 66,44 96,44 SWE020A Lead ND)| 0.042] 0.78 1.5 ucL |0.024 |20
T RANGE MW-467S 124.94 134.94 SWE020A Antimony ND) ND)| 0.14 ND ucL 10.073 4.0
T RANGE MW-467S 124,94 134,94 SWE020A Copper ND)| 0.26 157] ND uel [0.23  |200
T RANGE MW-467S 124.94 134.94 SWE020A Lead ND| 0.097| 3.1 0.48 uclL |0.024 |2.0

Note - Well MW-489S was also sampled under the OMMP until 2011, Well M\W-473S is no longer sampled as of 2014
NS=Not Sampled

B= Blank contamination ug/L = microgram/iter
ND/U = Non Detect MDL = Method Detection Limit
J = Estimated result Page 1 of 1 RL = Reporting Limit
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TABLE 3
Small Arms Range Historic Groundwater Sample Results
2011 to 2014
Bottom 2011 2012 2013 2014
Top Depth Depth Result Result Result Result

Site/SLX List Location ID (ft bgs) {ft bgs) Test Method Analyte Value Value Value Value Units MDL RL
J RANGE MW-471S 84.59 94.59 SW6020A Antimony MDD ND 0.1 0.15 ucL [0.073 [40
J RANGE MW-471S §4.59 94 58 SWE020A Copper 3.3 0.30) 27 78 ucL 023 |200
J RANGE MN-471S 84.59 94.58 SWG020A Lead ND ND) 18] 41 uclL [0.024 |2.0
J RANGE MW-472S 8531 95 31 SWE020A Antimony ND| ND ND ND v |0.073 4.0
J RANGE MW-472S 85.31 85.31 SWE020A Copper 1 1.4 073 061 veL [023 |200
J RANGE MWN-4728 85.31 9531 SWE020A Lead ND) ND np| 0.078 ucL [0.024 |20
K RANGE MW-473S 83.38 9338 SWE020A Antimony ND] ND) 0.19 NS| uea |0.073 |40
K RANGE MW-473S 83.38 93.38 SWE020A Copper 0.31 1.2) 3.4 ns| vea [0.23  [20.0
K RANGE MVW-473S 83,38 3,38 SWE020A Lead ND 0.18) ND NS| uca 10.024 2.0
K RANGE MW-474S 86 44 96 44 SWE020A Antimony ND ND)| 0.48] 0.098 ucL |0.073 |4.0
K RANGE MWV-474S 86.44 96.44 SWE020A Copper ND)| 0.82 38| 3.0 ueL [0.23 |20.0
K RANGE MW-47435 66,44 96,44 SWE020A Lead ND)| 0.042] 0.78 1.5 ucL |0.024 |20
T RANGE MW-467S 124.94 134.94 SWE020A Antimony ND) ND)| 0.14 ND ucL 10.073 4.0
T RANGE MW-467S 124,94 134,94 SWE020A Copper ND)| 0.26 157] ND uel [0.23  |200
T RANGE MW-467S 124.94 134.94 SWE020A Lead ND| 0.097| 3.1 0.48 uclL |0.024 |2.0

Note - Well MW-489S was also sampled under the OMMP until 2011, Well M\W-473S is no longer sampled as of 2014
NS=Not Sampled

B= Blank contamination ug/L = microgram/iter
ND/U = Non Detect MDL = Method Detection Limit
J = Estimated result Page 1 of 1 RL = Reporting Limit
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Lysimeter (porewater) Results 2010-2014
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Lysimeter (porewater) Results 2010-2014
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Lysimeter (porewater) Results 2010-2014
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Lysimeter (porewater) Results 2010-2014
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Metals in Background Lysimeter
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APPENDIX C

Chapter 47 of the Acts of 2002
Environmental Performance Standards
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Chapter 47 of the Acts of 2002

AN ACT RELATIVE TO THE ENVIRONMENTAL PROTECTION OF THE
MASSACHUSETTS MILITARY RESERVATION.

Be it enacted by the Senate and House of Representatives in General Cowrt assembled, and by
the authority of the same, as follows:

SECTION 1. As used in this act, the following terms shall, unless the context otherwise
requires, have the following meanings:-
"Commission”, the environmental management commission established in section 4.

"Environmental performance standards”, the environmental performance standards included in

the final environmental impact report regarding the activities on the northern 15,000 acres of the
Massachusetts military reservation, promulgated under sections 61 to 62H, inclusive, of chapter
30 of the General Laws and certified by the secretary of environmental affairs on July 16, 2001.

"Massachusetts military reservation" or "MMR", approximately 22,000 acres of land owned by
the commonwealth in Barnstable county established under chapter 196 of the acts of 1935,
chapters 320 and 344 of the acts of 1936, chapter 5 of the acts of 1941, chapter 665 of the acts of
1955 and chapter 617 of the acts of 1956, and used primarily for military purposes.

"Special military reservation commission", the commission provided with jurisdiction over the
MMR under chapter 196 of the acts of 1935.

"Upper cape water supply reserve” or "reserve”, a parcel of land within the MMR of 15.000
acres, more or less, owned by the commonwealth as described in a plan prepared by the
executive office of environmental affairs and filed with the division of capital asset management
and maintenance; but the reserve shall not include a portion of the parcel containing
approximately 29 acres and associated corridors for providing services and underground utility
services, to be used in connection with the construction and operation of a jail and house of
correction as shown on the plan.

SECTION 2. The Upper Cape Water Supply Reserve shall be public conservation land and shall
be dedicated to: (@) the natural resource purposes of water supply and wildlife habitat protection
and the development and construction of public water supply systems, and (b) the use and
training of the military forces of the commonwealth; provided that, such military use and training
1s compatible with the natural resource purposes of water supply and wildlife habitat protection.

SECTION 3. Notwithstanding any general or special law to the contrary, the commissioner of
capital asset management and maintenance shall transfer the custody, care and control of the
reserve, subject to any applicable lease agreements regarding the reserve, from the special
military reservation commission to the division of fisheries and wildlife of the department of
fisheries, wildlife and environmental law enforcement by August 1, 2002. The division of
fisheries and wildlife of the department of fisheries, wildlife and environmental law enforcement
may acquire care, custody and control of the reserve, subject to the requirements of this act and
any applicable lease agreements regarding the reserve, for natural resource purposes, as limited
and further described in section 2. The transfer shall include all books. records, documents,
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agreements, contracts, leases and other materials necessary for the commission to operate and
manage the reserve.

SECTION 4. There 1s hereby created within the executive office of environmental affairs an
environmental management commission. The commission shall consist of the following 3 ex
officio members: the commissioner of the department of fisheries, wildlife and environmental
law enforcement; the commissioner of environmental management; and the commissioner of
environmental protection. Notwithstanding any general or special law to the contrary, but subject
to any applicable lease agreements regarding the reserve, the commission shall oversee and
monitor the military and other activities on the reserve in accordance with the purposes and
provisions of this act.

SECTION 5. The purpose of the commission shall be to ensure the permanent protection of the
drinking water supply and wildlife habitat of the reserve. The commission shall ensure, by
oversight, monitoring and evaluation. that all military and other activities on the reserve are
consistent with this purpose. The commission shall oversee compliance with and enforcement of
the environmental performance standards, coordinate the actions of the environmental agencies
of the commonwealth in the enforcement of environmental laws and regulations at the reserve, as
appropriate and facilitate an open and public review of all activities on the reserve.

SECTION 6. The commission shall be assisted by 2 advisory councils:

(@) a community advisory council, which shall be comprised of the following members: 1
representative of each of the towns of Falmouth, Bourne, Sandwich and Mashpee; 1 family
member resident of the MMR; 2 representatives of the military: 1 representative of the Cape Cod
commission; 1 representative of the Upper Cape Regional Water Supply Cooperative; 1
representative of the Wampanoag Tribe; and 5 other members to be appointed by the governor,
but the town representatives shall be recommended by the towns' respective boards of selectmen;
the family member resident of the MMR shall be selected from among a list of 5 persons
provided by the commander of the Coast Guard Air Station Cape Cod; the military
representatives shall be recommended by the military division of the commonwealth; the Cape
Cod commission representative shall be recommended by the Cape Cod commission; the Upper
Cape Regional Water Supply Cooperative representative shall be recommended by the Upper
Cape Regional Water Supply Cooperative; and the Wampanoag ‘Tribe representative shall be
recommended by the tribal leadership. The community advisory council shall assist the
commission by providing advice on issues related to the protection of the water supply and
wildlife habitat on the reserve, and (b) a science advisory council, which shall be appointed by
the governor and shall be comprised of 5 to 9 scientists and engineers who are recognized for
their expertise in the areas of public health, water protection, wildlife habitat management or
land use management. The science advisory council shall assist the commission by providing
scientific and technical advice relating to the protection of the drinking water supply and wildlife
habitat on the reserve.

SECTION 7. The powers of the commission shall include, but not be limited to, the following:-
(a) to hire staff, including an environmental officer;
(b) to enter into contracts;

(¢) to acquire real or personal property or interests or rights therein if necessary for the
management of the reserve;
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(d) to accept funds or property from any source, public or private, including gifts, bequests,
grants, contributions and settlements, judgments, fines or penalties in order to assist in the
discharge of its duties;

(e) to expend funds from the trust fund established in section 14;

(f) to promulgate rules, regulations, guidelines and procedures as necessary for the administration
of the commission and the advisory councils and as necessary for the effective performance of its
responsibilities and duties under this act.

SECTION 8. The commission shall hire an environmental officer for the MMR. The
environmental officer shall report to the commission. The duties and responsibilities of the
environmental officer shall be to monitor the activities being conducted on, and the uses of, the
reserve and the impact of such activities and uses on the water supply and wildlife habitat. The
environmental officer shall also coordinate with appropriate personnel from the department of
fisheries, wildlife and environmental law enforcement, the department of environmental
management and the department of environmental protection to monitor and evaluate the
environmental impact of activities conducted on and uses of the reserve. The personnel of the
department of fisheries, wildlife and environmental law enforcement, the department of
environmental management and the department of environmental protection shall support and
assist the commission and cooperate with the environmental officer.

The environmental officer shall have an office located within the environmental readiness center
or such other location on the MMR as may be appropriate to carry out his duties. The national
guard shall provide such office space and allow the environmental officer, acting on behalf of the
commission, regular and unrestricted access 1o all data and information from the various
environmental and management programs and activities operating on the MMR. These programs
and activities include, but are not limited to: the integrated training area management program;
the integrated natural resources management plan; the integrated cultural resources management
plan; Camp Edwards' standard operating procedures; and any other program or activity created
by the army or the national guard for the purpose of managing or maintaining the northern
15,000 acres of the MMR. Access to data and information shall not include restricted or
classified information, unless the environmental officer obtains the appropriate level of security
clearance. The national guard shall use its best efforts to assist the environmental officer in
obtaining the appropriate level of security clearance. The national guard shall also submit all
draft and final impact area groundwater study reports to the commission for its information, as
soon as they become available.

The commission, its stafl and, as determined to be necessary by the commission, personnel of the
department of fisheries, wildlife and environmental law enforcement, the department of
environmental management and the department of environmental protection, shall access and
inspect the reserve in order to monitor, oversee, evaluate and report to the commission on the
environmental impact of military training and all other activities. As determined to be necessary
by the commission, such access shall occur prior to, during and immediately following training
or other activities upon notice, in accordance with Camp Edwards' standard operating
procedures, regulations and security requirements.

SECTION 9. () The national guard shall provide the commission with an annual report

describing in detail: (1) the nature and extent of military training and other activities; (2) all
resource management activities; (3) the status of compliance with applicable federal and state
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environmental laws and regulations and the environmental performance standards; and (4) long-
term trends in the major areas of resource management and activities. The commission shall
make the report available to the public.

(b) The national guard shall notify the commission, in writing and within 2 business days after
discovery, of any violation of an environmental performance standard. The notification shall
include the nature and extent of the violation and any corrective action that has been taken or
will be taken to return to compliance. With respect to a violation of federal or state law that is
reported to a federal or state agency, the national guard shall provide the commission with a copy
of any notice provided to the federal or state agency.

(¢) The national guard shall notify the commission, in writing and within 2 business days after
the discovery, of any damage or threat of damage to the drinking water supply or wildlife habitat,
even if the damage results, or may result from, an activity that is otherwise compliant with law,
regulation or environmental performance standards. Damage shall not include any insignificant
damage to these resources, consistent with regulations promulgated by the executive office of
environmental affairs pursuant to sections 61 to 62H, inclusive, of chapter 30 of the General
Laws.

SECTION 10. (q) The commission shall evaluate all information and data regarding the
activities and uses of the reserve and the environmental impact upon the drinking water supply
and wildlife habitat of the reserve and may take action, as described in subsection (5) and (¢).
The commission may consult with the seience advisory council, the community advisory council,
or other entities in evaluating such information and in taking such action.

(b) If the commission determines that a user has violated or is violating an environmental
performance standard, the commission shall notify the violator of the violation and may: (1) in
the case of imminent and substantial damage, order that any activity creating a violation cease
immediately, or require adjustments in the activity to eliminate the imminent and substantial
damage or threat of damage; or (2) in all other cases, require the violator to return to compliance
within a reasonable time and to notify the commission of the corrective action taken, including
steps to ensure future compliance. Repeated or willful violations of an environmental
performance standard may result in sanctions including cessation of activities.

(c) If the commission determines, based upon sound and accepted scientific analysis and
evidence, that an activity that is otherwise compliant with law, regulation or environmental
performance standards, 1s causing or threatens to cause imminent and substantial damage to the
drinking water supply or wildlife habitat of the reserve, the commission may: (1) order such
activity to cease immediately; or (2) require adjustments in the activity to eliminate the imminent
and substantial damage or threat of damage.

(d) After consultation with the science advisory council and the community advisory council, the
commission may adjust environmental performance standards based upon sound and accepted
scientific analysis, monitoring data and other relevant information. The proponent of any
adjustment shall bear the burden of justifying the proposed adjustment and demonstrating that
the proposed adjustment is protective of the drinking water supply and wildlife habitat. If the
commission determines that a proposed adjustment may be warranted and does not significantly
reduce the standard of environmental protection, it shall publish a notice of availability of the
proposed adjustment to the environmental performance standards in the Environmental Monitor
published by the executive office of environmental affairs, furnish copies to all members of the
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community advisory council and the science advisory council, and accept public comment for a
period of at least 30 days following the publication date. Thereafter, the proposed environmental
performance standard will become effective on a date determined by the commission. The
commission shall not consider adjustments to the environmental performance standards prior to
submission of the first state of the reservation report to be filed under sections 61 to 62H,
inclusive, of chapter 30 of the General Laws on or about January 1, 2003, unless such an
adjustment is necessary to abate imminent and substantial damage or for national security
reasons.

SECTION 11. (a) Prior to issuing an order or deciding an issue that does not involve imminent
and substantial damage. the commission shall provide the military with an opportunity to be

heard.

(b) If the commission issues an order to cease or adjust an activity to avoid imminent and
substantial damage, the commission shall provide the military an opportunity to be heard on the
matter within 2 business days after issuing the order.

(¢) The military may request reconsideration of any decision or order of the commission by
submitting its concerns in writing, The commission shall consider all such requests. The
commission shall reconsider its decision or order, in light of all relevant information, and affirm,
amend or reverse its decision or order and so indicate in writing within 30 days, unless such time
1s further extended by mutual agreement of the parties.

The Massachusetts national guard shall comply with all decisions and orders of the commission,
provided such decisions or orders do not conflict with federal or state law.

The Massachusetts national guard and any other user of the reserve shall immediately cease or
adjust any activity that, in the determination of the Massachusetts national guard, causes or
threatens to cause imminent and substantial damage to the drinking water supply or the wildlife
habitat.

In the case of an order by the commission to abate an activity that causes or threatens to cause
imminent and substantial damage to the drinking water supply or wildlife habitat, the

Massachusetts national guard shall cease the activity while any request for reconsideration is
pending.

SECTION 12. The state environmental agencies on the commission retain all their respective,
independent enforcement authority. In response to an enforcement action brought by one of the
state environmental agencies, including the department of fisheries, wildlife and environmental
law enforcement, the department of environmental management and the department of
environmental protection, members of the commission shall work together to implement
coordinated actions at the reserve. In order to avoid, minimize and mitigate any negative
impacts, they shall, in good faith and where appropriate, seck comment and input from one
another, the military and the public before issuing decisions or taking actions at the reserve.

SECTION 13. There shall be established and set up on the books of the commonwealth a
separate fund to be known as the Upper Cape Water Supply Reserve Trust Fund to be
administered and expended by the commission. Expenditures may be made from the trust fund,
without further appropriation, for the costs associated with activities deemed appropriate by the
commission in furtherance of its powers as described in this act. The fund shall retain all interest
earned on sums deposited. The fund may receive such funds as may be appropriated from time to
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time, as well as gifts and grants of money or other contributions from any source, either public or
private, and settlements, judgments, fines or penalties not designated by law for other specific
purposes, to be expended for the purposes of the fund.

SECTION 14. Nothing in this act shall in any way affect existing rights, duties and liabilities as
they have been or may be determined in the future relating to any pollution or other
contamination of the Upper Cape Water Supply Reserve, including but not limited to
contamination of soil, groundwater, surface water, current or potential drinking water supplies or
the existence of unexploded ordnance, whether arising under federal, state or local law, including
any statute. regulation or judicial or administrative order or decision, or under any contract or
lease. This act shall not be construed to lessen or alter in any way the obligation in any lease
between the United States of America, acting through any of its agencies, and the commonwealth
requiring that the United States, or any agency or subdivision thereof, decontaminate lands
where it terminates any lease in whole or in part. Nothing in this act shall be construed as an
admission of liability for contamination of lands and waters of the reserve.

SECTION 15, Nothing in this act shall be construed to affect or modify any rights, duties,
obligations or ongoing activities of the air force and coast guard within the reserve at the
following locations:-

(a) the PAVE-PAWS sile, so-called, consisting of approximately 87 acres as described in permit
#DACA 51-4-81-475 issued by the United States Department of the Army to the United States
Department of the Air Force; the site being a portion of land owned by the commonwealth and
leased to the United States of America, represented by the Department of the Army, as described
in its lease contract #DACA 51-4-81-475 and associated supplemental lease agreements; and

(b) the United States Coast Guard Transmitter site, so called, consisting of approximately 542
acres and shown as "Parcel P" on a plan of land entitled "Complied Plan Showing [eased Areas
at Camp Edwards Military Reservation" scale 1"=2000", dated September 30, 1982, and prepared
by the United States Army Corps of Engineers; the site being a portion of land owned by the
commonwealth and leased to the United States of America, represented by the Department of
Transportation, United States Coast Guard, as described in its lease document #31836.

SECTION 16. The Massachusetts army national guard shall have priority in the traditional
training areas within the northern 15,000 acres of the MMR.

Approved March 5, 2002.
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ENVIRONMENTAL PERFORMANCE STANDARDS

JULY 11, 2007

For Massachusetts National Guard Properties at the Massachusetts Military Reservation

CAMP EDWARDS TRAINING AREA GENERAL PERFORMANCE STANDARDS

None of the following banned military training activities shall be allowed in the Camp Edwards Training

Areas:
-Artillery live fire
-Mortar live fire

-Demolition live fire training

-Artillery bag burning

-Non-approved digging, deforestation or vegetation clearing

-Use of “CS', riot control, or tear gas for training outside the NBC bunkers

-Use of field latrines with open bottoms

-Vehicle refueling outside designated Combat Service Area and Fuel Pad locations
-Field maintenance of vehicles above operator level

Limitations on the use of small arms ammunition and live weapon fire fall into the following two categories:

- Live weapon fire is prohibited outside of established small arms ranges. Live weapon fire is not allowed
on established small arms ranges except in accordance with Environmental Performance Standard 19, other
applicable Performance Standards, and a range-specific plan approved through the Environmental
Management Commission (EMC).

- Blank ammunition for small arms and simulated munitions may be used in areas outside of the small
arms ranges, using only blank ammunition and simulated munitions identified on an approved list of
munitions. Joint review and approval for inclusion on the list shall be through by the Environmental &
Readiness Center (E&RC) and the EMC.

Each user will be responsible for proper collection, management, and disposal of the wastes they generate,
as well for reporting on those actions.

Use and application of hazardous materials or disposal of hazardous waste shall be prohibited except as
described in the Groundwater Protection Policy.

Vehicles are only authorized to use the existing network of improved and unimproved roads, road shoulders,
ranges and bivouac areas, except where necessary for land rehabilitation and management, water supply
development, and remediation, or where roads are closed for land rehabilitation and management.

Protection and management of the groundwater resources in the Camp Edwards Training Area will
focus on the following:

e Development of public and Massachusetts Military Reservation water supplies.
e Preservation and improvement of water quality and quantity (recharge).
e Activities compatible with the need to preserve and develop the groundwater resources.

All users of the Camp Edwards Training Area must comply with the provisions of the Groundwater
Protection Policy and any future amendments or revisions to the restrictions and requirements. These will
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apply to all uses and activities within the overlays relative to Wellhead Protection, Zone II's within the
Cantonment Area, and the Camp Edwards Training Areas.

Development of water supplies will be permitted within the Camp Edwards Training Area after review and
approval by the managing agencies, principally the Department of the Army and its divisions, together with
the Massachusetts Department of Environmental Protection, and the Massachusetts Division of Fish and
Wildlife.

All phases of remediation activities will be permitted within the Camp Edwards Training Area after review
and approval by the managing agencies, principally the Department of the Army and its divisions, together
with the federal and state agencies who will have jurisdiction for remediation.

Pollution prevention and management of the Camp Edwards training ranges will focus on and include
the following:

The Camp Edwards Training Area, including the Small Arms Ranges (SAR) and their associated “Surface
Danger Zones,” and any areas where small arms or other munitions or simulated munitions are used, shall be
managed as part of a unique water supply area under an adaptive management program that integrates
pollution prevention, and best management practices (BMP), including the recovery of projectiles. This will
be done through individual range-specific plans that are written by the Massachusetts National Guard and
approved for implementation through the EMC and any other regulatory agency having statutory and/or
regulatory oversight. Adaptive, in this context, means making decisions as part of a continual process of
monitoring, reviewing collected data, evaluating advances in range monitoring, design and technology, and
responding with management actions as dictated by the resulting information and needs of protecting the
environment while providing compatible military training within the Upper Cape Water Supply Reserve.

A range plan shall be designed and followed to reduce the potential for an unintended release to the
environment outside of the established containment system(s) identified in the range-specific plans. All
users must be aware of, and comply with, the Environmental Performance Standards that are applicable to all
SAR activities. Any range specific requirements will be coordinated through the E&RC with the EMC,
incorporating those specific requirements into the appropriate range-specific plans and range information
packets. Camp Edwards SAR Pollution Prevention Plan shall be followed to prevent or minimize releases of
metals or other compounds related to the normal and approved operation of each SAR. The adaptive SAR
management program components required in each range-specific plan shall include:

= Consultation with applicable agencies with oversight of the training area before undertaking any
actions that are subject to state and/or federal regulatory requirements.

= Specific recovery plans for the removal and proper disposition of spent projectiles, residues and
solid waste associated with the weapons, ammunition, target systems, and/or their operation and
maintenance. .

* Reduction of adverse impacts to the maximum extent feasible, including consideration for the
design/redesign and/or relocation of the activity or encouraging only those activities that result in
meeting the goal of overall projectile and/or projectile constituent containment.

= Internal and external coordination of documentation for the Camp Edwards range management
programs and other related Camp Edwards management programs including: the Integrated
Training Area Management Program, Range Regulations, Camp Edwards Environmental
Management System, Civilian Use Manual, and Standard Operating Procedures.

* Long-term range maintenance, monitoring and reporting of applicable parameters and analysis.

The Massachusetts National Guard shall ensure that all training areas where munitions or simulated
munitions are used or come to be located, including range areas, range surface danger zones, and any other
areas within the Upper Cape Water Supply Reserve that are operational ranges are maintained and monitored
following approved management plans that include planning for pollution prevention, sustainable range use
and where applicable, restoration.
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Protection and management of the vegetation of the Camp Edwards Training Area for focus on the
following:

Preservation of the habitat for federal- and state-listed rare species and other wildlife.
Preservation of the wetland resource areas.

Activities compatible with the need to manage and preserve the vegetative resources.
Realistic field training needs.

Identification and restoration of areas impacted by training activities.

LB I B

Goals for the Adaptive Ecosystem Management approach to management of the Camp Edwards
properties will be as follows:

Management of the groundwater for drinking water resources
Conservation of endangered species.

Management of endangered species habitat for continuation of the species.
Ensuring compatible military training activities.

Allowing for compatible civilian use.

Identification and restoration of areas impacted by training activities.

® o 8 9 8 0

The Environmental Performance Standards will be incorporated into the programs and regulations of the
Massachusetts National Guard as follows. Those standards relating to natural resources management shall be
incorporated as standards into each of the state and federal environmental management programs and
attached as an appendix or written into the documentation accompanying the plan or program. All the
Environmental Performance Standards will be attached to the Integrated Training Area Management Plan
"Trainer's Guide' and to the Camp Edwards Range Regulations. Modification of the Standards Operating
Procedures will include review and conformance with the Environmental Performance Standards for trainers
and soldiers at Camp Edwards.

SPECIFIC RESOURCE PERFORMANCE STANDARDS IN THE CAMP EDWARDS TRAINING
AREA

1. Groundwater Resources Performance Standards

1.1. All actions, at any location within the Camp Edwards Training Areas, must preserve and maintain
groundwater quality and quantity, and protect the recharge areas 1:0 existing and potential water supply
wells. All areas within Camp Edwards Training Areas will be managed as State Zone 11, and, where
designated, Zone [, water supply areas.

1.2 The following standards shall apply to designated Wellhead Protection Areas:

® The 400-foot radius around approved public water supply wells will be protected from all access
with signage. That protection will be maintained by the owner and/or operator of the well, or the
leaseholder of the property.

e No new stormwater discharges may be directed into Zone | areas.

No in ground septic system will be permitted within a Zone I area.

e No solid wastes may be generated or held within Zone I areas except as incidental to the
construction, operation, and management of a well.

e Travel in Zone I areas will be limited to foot travel or to vehicles required for construction,
operation, and maintenance of wells.

e No new or existing bivouac activity or area shall be located within a Zone I area.

e All other areas will be considered as Zone II designated areas and will be subject to the standards of

the Groundwater Protection Policy.
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1.3. Land-use activities that do not comply with either the state Wellhead Protection regulations (310 CMR
22.00 et seq.) or the Groundwater protection Policy are prohibited.

1.4, All activities will support and not interfere with either the Impact Area Groundwater Study and/or the
Installation Restoration Program. All activities shall conform to the requirements of Comprehensive Environ-
mental Response, Compensation and Liability Act, the Massachusetts Contingency Plan, and the Safe
Drinking Water Act.

1.5. Extraction, use, and transfer of the groundwater resources must not de- grade [e.g. draw down surface
waters] in freshwater ponds, vernal pools, wetlands, and marine waters, unless properly reviewed, mitigated,
and approved by the managing and regulating agencies.

1.6. Land uses and activities in the Camp Edwards Training Areas will meet the following standards:

e  Will conform to all existing and applicable federal, state and local regulations.
e Must be able to be implemented without interference with ongoing remediation projects.
* Allow regional access to the water supplies on the Massachusetts Military Reservation.

1.7. The following programs and standards will be used as the basis for protecting groundwater resources in
the Camp Edwards Training Areas:

Groundwater Protection Policy.
Federal and Department of Defense environmental programs: Integrated Natural Resources
Management Plan, Integrated Training Area Management Program, Range Regulations, Spill
Prevention Control and Countermeasures Plan (or equivalent), Installation Restoration Plan, Impact
Area Groundwater Study, or other remediation programs.

¢ State and federal laws and regulations pertaining to water supply.

2. Wetlands and Surface Water Performance Standards

2.1 Since there are relatively few wetland resources found at the Massachusetts Military Reservation, and
since they are important to the support of habitat and water quality on the properties, the minimum standard
will be no net loss of any of the wetland resources or their 100-foot buffers.

2.2 Land uses and activities will be managed to prevent and mitigate new adverse impacts and eliminate or
reduce existing conditions adverse to wetlands and surface water resource areas. Impacts from remediation
activities may be acceptable with implementation of reasonable alternatives.

2.3 Wetland area management priorities:

* Protection of existing; wetland resource areas for their contributions to existing and potential

drinking water supplies.
* Protection of wetlands for rare species and their habitats.
e Protection of human health and safety.

2.4 Activities will be managed to preserve and protect wetlands and vernal pools as defined by applicable,
federal, state, and local regulations. These activities will include replacement or replication of all wetland
resource buffer areas, which are lost after completion of an activity or use.
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2.5 All land altering activities within 100 feet of a certified vernal pool must be reviewed before
commencement by the Massachusetts Department of Environmental Protection/Wetlands Unit and the
Natural Heritage and Endangered Species Program within the Division of Fish and Wildlife for impacts to
wildlife and habitat. The certification of vernal pools will be supported by the on site personnel and will
proceed with the assistance of the appropriate state agencies.

2.6 All new uses or activities will be prohibited within the wetlands and their 100-foot buffers, except those
associated with an approved habitat enhancement or restoration program; those on existing improved and un-
improved roads where appropriate sediment and erosion controls are put in place prior to the activity; or
those where no practicable alternative to the proposed action is available. No new roads should be located
within the 100-foot buffers. Existing roads within such buffers should be relocated provided that:

e The relocation does not cause greater environmental impact to other resources.
e  There are funds and resources allocated for resource management and that those resources are
approved and available for the relocation.

2.7 During the period of | March to 15 June, roads within 500 feet of all wetlands will be closed to vehicle
access to protect the migration and breeding of amphibians, with the following exceptions:

e The primary roads -Frank Perkins, Burgoyne, Gibbs and Greenway Roads will not normally be

closed during this period.
e Emergency response and environmental management activities will not be restricted.

2.8 No new bivouac area shall be located within 500 feet of any wetland. Any existing bivouac within a
wetland buffer shall be relocated provided there are funds and resources allocated for the relocation.

3. Rare Species Performance Standards

3.1 As the Natural Heritage and Endangered Species Program of the Massachusetts Division of Fisheries &
Wildlife has identified the entire Massachusetts Military Reservation as State Priority Habitat for state-listed
species (version dated 2000-2001), all activities and uses must comply with the Massachusetts Endangered
Species Act and its regulations.

3.2 Where activities and uses are not specifically regulated under the Camp Edwards Training Area Range
and Environmental Regulations, including these Environmental Performance Standards, the MMR
Environmental and Readiness Center must review the activities for conformance with the Integrated Natural
Resource Management Plan, and shall- consult with the Natural Heritage and Endangered Species Program
regarding potential impacts to state-listed species.

3.3 All activities impacting rare species habitat must be designed to preserve or enhance that habitat as
determined by the MMR Environmental and Readiness Center in consultation with the Natural Heritage and
Endangered Species Program.

3.4 Users are prohibited from interfering with state and federal listed species.

3.5 Users will report all sightings of recognized listed species, e.g. box turtles, within any area of the
Massachusetts Military Reservation.
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4. Soil Conservation Performance Standards

4.1 Activities and uses must be compatible with the limitations of the underlying soils. Limitations on uses
and activities may be made where the soils or soil conditions would not support the activity.

4.2 Agricultural soil types will be preserved for future use.

4.3 Any perennial or intermittent stream identified by the Environmental & Readiness Center Office will be
protected from siltation by retaining undisturbed vegetative buffers to the extent feasible.

4.4 Cultural resource evaluations must be completed before any earth-moving operation may take place in
undisturbed areas with high potential for cultural resources, and earth moving may be limited to specific
areas (See Cultural Resource Performance Standards).

4.5 An erosion control analysis will be made part of the land management programs (Integrated Natural
Resource Management Plan, the Integrated Training Area Management Program, Range Regulations,
Civilian Use, and Standard Operating Procedures) for the Camp Edwards Training Area, including
appropriate mitigation measures where existing or potential erosion problems are identified.

4.6 For all improved and unimproved roads, ditches and drainage ways:

¢ All unimproved roads, ditches, roads and drainage ways identified for maintenance will be cleaned

of logs, slash and debris.
¢ Unimproved roads and roads may not otherwise be improved unless approved for modification.

e Any trail, ditch, road, or drainage way damaged by activities will be repaired in accordance with the
hazard and impact it creates.

4.7 Erosion-prone sites will be inspecte4 periodically to identify damage and mitigation measures.

5. Vegetation Management Performance Standards

5.1 All planning and management activities impacting vegetation

¢  Will ensure the maintenance of native plant communities, and
¢ Shall be performed to maintain the biological diversity.

5.2 Revegetation of disturbed sites will be achieved by natural and artificial recolonization by native species.

5.3 Timber harvesting or clear-cutting of forested areas should not occur on steep slopes with unstable soils
or with in the buffers to wetland resources.

5.4 Vegetation management will be subject to a forest management and fire protection program prepared by
the users in accordance with federal standards, and carried out in a manner acceptable to the Massachusetts
Military Reservation Committee and other state agencies or commissions, as may be designated by the
Commonwealth of Massachusetts.
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6. Habitat Management Performance Standards

6.1 The Camp Edwards Training Area will be managed as a unique rare species and wildlife habitat area
under n adaptive ecosystem management program that integrates ecological, socio-economic, and
institutional perspectives, and which operates under the following definitions:

* Adaptive means making decisions as part of a continual process of monitoring, reviewing collected
data, and responding with management actions as dictated by the resulting information and needs of
the system.

* Ecosystem means a system-wide understanding of the arrangements of living and non-living things,
and the forces that act upon and within the system.

e Management entails a multi-disciplinary approach where potentially competing interests are resolved
with expert analysis, user and local interest considerations, and a commitment to compromise
interests when the broader goal is achieved to manage the Camp Edwards Training Area as a unique
wildlife habitat area,

6.2 The adaptive ecosystem management program will include:

¢ Coordinated documentation for the management programs, Integrated Natural Resource
Management Plan, the Integrated Training Area Management Program, Range Regulations, Civilian
Use, and Standard Operating Procedures.

» The Massachusetts National Guard Environmental and Readiness Center staff and necessary funding

to support its ecosystem management plans, as related to the amount of training occurring.

Cooperative agreements to create a management team of scientific and regulatory experts.

Long-term land maintenance, monitoring of resources and trends, study and analysis.

Recovery plans for species and habitats identified for improvement.

Consultation with Federal and State agencies charged with oversight of the Endangered Species

Program before any actions that may affect state and federal-listed species habitat.

e Reduction of adverse impacts to the maximum extent possible, including consideration for the
relocation of the activity or encouraging only those activities that result in meeting a habitat
management goal.

¢ Habitat management activities designed to promote protection and restoration of native habitat types.

7. Wildlife Management Performance Standards

7.1 Native wildlife habitats and ecosystems management will focus on the following:

s Protecting rare and endangered species, and,
s Maintaining biodiversity.

7.2 Hunting, recreation and educational trips must be approved, scheduled, planned, and supervised through
Range Control.

7.3 Any activity or use will prioritize protection of life, property, and natural resource values at the
boundaries of the Camp Edwards Training Area where wildlife interfaces with the surrounding built

environment.
7.4 Wildlife management will include the following actions, specific to the species targeted for management:

e Development and implementation of a plan to monitor hunting of game species.
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e Planning for multi-use objectives for recreation and hunting that incorporate public input and
recommendations.

e Development of suitable monitoring programs for federal and state-listed species, and regular
exchange of information with the Natural Heritage and Endangered Species Program.

8. Air Quality Performance Standards

8.1 All uses and activities will be responsible for compliance with both the State Implementation Plan for Air
Quality and the Federal Clean Air Act.

8.2 Air quality management activities will include air sampling if required by regulation of the activity.

9. Noise Management Performance Standards

9.1 Noise management activities shall conform to the Army's Environmental Noise Management Program
policies for evaluation, assessment, monitoring, and response procedures.

10. Pest Management Performance Standards

10.1 Each user will develop and implement an Integrated Pest Management Program to control pest
infestations that may include outside contracting of services. Non-native biological controls should not be
considered unless approved by federal and state agencies.

10.2 Each user will be held responsible for management of pests that threaten rare and endangered species, or
are exotic and invasive species, Invasive plant species that may be considered pest species are those defined
by the United States Fish and Wildlife Service and the Massachusetts Natural Heritage and Endangered
Species Program of the Division of Fisheries and Wildlife office. Site-specific analysis will be performed
before implementation of any proposed pest management plans.

10.3 Pest vegetation control must be balanced against environmental impact and any proposed pest
management activities, including the use of herbicides and mechanical methods, within rare species habitat
areas must be approved by the Natural Heritage and Endangered Species Program, or in the case of federally-
listed species, by the United States Fish and Wildlife Service.

10.4 Only herbicide formulations approved by the United States Environmental Protection Agency, the
Department of Agriculture, the agency managing the user, and the Commonwealth of Massachusetts may be
applied.

10.5 Herbicides and pesticides will not be applied by aerial spraying unless required by emergency

conditions and approved under applicable state and federal regulations.

11. Fire Management Performance Standards

11.1 All activities and uses shall manage, prevent, detect, and suppress fires on the Camp Edwards Training
Area in coordination with the local and state fire services and natural resource managers in the
Environmental & Readiness Center.
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11.2 Prescribed burns will be used as a habitat management and fire prevention tool. Prescribed burns will be
used to reduce natural fire potential and create or maintain diverse and rare species habitat.

11.3 Pre-suppression activities will include strategic firebreaks and other management of vegetation in high-
risk and high-incidence areas. The Integrated Natural Resource Management Plan and Fire Management Plan

will be consulted for proposed actions.
11.4 Other than the above, no open fires are allowed.

12, Stormwater Management Performance Standards

12.1 All stormwater facilities shall comply with the State Department of Environmental Protection
Guidelines for Stormwater Management, including Best Management Practices and all other applicable
standards for control and mitigation of increased stormwater flow rates and improvement of water quality.

12.2 All increases in stormwater runoff will be controlled within the user's property.

12.3 No new stormwater discharges will be made directly into wetlands or wetland resource areas.

13. Wastewater Performance Standards

13.1 All wastewater and sewage disposal will be in conformance with the applicable Federal and
Massachusetts Department of Environmental protection agency regulations.

14. Solid Waste Performance S1tandards

14.1. All solid waste streams (i.e., wastes not meeting the criteria for hazardous wastes) will be monitored
and managed to substitute, reduce, recycle, modify processes, implement best management practices, and/or
reuse waste, thereby reducing the total tonnage of wastes,

14.2. All users will be held responsible for collection, removal and disposal outside of the Camp Edwards
Training Areas of solid wastes generated by their activities.

14.3 All users must handle solid wastes using best management practices to minimize nuisance odors, wind-
blown litter, and attraction of vectors.

14.4 No permanent disposal of solid waste within the Groundwater protection Policy area/Camp Edwards

field training areas will be permitted.

15. Hazardous Materials Performance Standards

15.1 Where they are permitted, use and application of hazardous materials shall be otherwise minimized in
accordance with pollution prevention and waste minimization practices, including material substitution.

15.2 No permanent disposal of hazardous wastes within the Groundwater protection Policy area/Camp
Edwards field training areas will be permitted.

15.3 Fuel Management
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15.3.1 Spill Prevention, Control, and Countermeasure Plan, is in place to reduce pbtcntial for a release.
Camp Edwards Spill Response Plan is in place to respond to a release if an event should occur. All users
will comply with these plans at the Camp Edwards Training Area.

15.3.2 If found, non-complying underground fuel storage tanks will be removed in accordance with state
and federal laws and regulations to include remediation of contaminated soil.

15.3.3 No storage or movement of fuels for supporting field activities, other than in vehicle fuel tanks,
will be permitted except in approved containers no greater than five gallons in capacity.

15.3.4 New storage tanks are prohibited unless they meet the following requirements:

e Are approved for maintenance heating, or, permanent emergency generators and limited to propane
or natural gas fuels.
e Conform to the Groundwater Protection Policy and applicable codes.

15.4 Non-fuel Hazardous Material Storage

15.4.1 No storage above those quantities necessary to support field training activities will be allowed
within the Camp Edwards Training Area except where necessary to meet regulatory requirements, and
where provided with secondary containment.

15.4.2 When required by applicable regulation, the user shall implement a Spill Prevention, Control and
Containment/Emergency Response or other applicable response plan.

16. Hazardous Waste Performance Standards

16.1 All uses shall comply with applicable local, state, and federal regulations governing hazardous waste
generation, management, and disposal (including overlays relative to Wellhead Protection, Zone II's within

the Cantonment Area).

16.2 Accumulations of hazardous waste shall be handled in accordance with regulations governing
accumulation and storage.

16.3 Existing facilities must implement pollution prevention and waste minimization procedures (process
modifications, material substitution, recycling, and best management practices) to minimize waste generation
and hazardous materials use.

16.4 Occupants and users will be held responsible for removing all solid or hazardous wastes generated
during the period of use/tenancy/visitation upon their departure or in accordance with other applicable or

relevant regulations.

16.5 Remedial activities undertaken under the Installation Restoration Program, the Impact Area
Groundwater Study Program, the Massachusetts Contingency Plan, or other governing remediation programs
are exempt from additional regulation (e.g., waste generation volume limits). Removal, storage, and disposal
of contaminated material are required to comply with all state, and federal regulations.

16.6 Post-remedial uses and activities at previously impacted sites will be allowed in accordance with terms
and conditions of the applicable regulations.

Page 350



Pilot Period Final Report 2016

Massachusetts National Guard

16.7 All hazardous wastes will be transported in accordance with federal Department of Transportation
regulations governing shipment of these materials.

16.8 Transport shall reduce the number of trips for transfer and pick-up of hazardous wastes for disposal to
extent feasible. This may include planning appropriate routes that minimize proximity to sensitive natural re-
source areas, and reducing internal transfers of material, including transfers from bulk storage tanks to
drums, tankers, carboys, or other portable containers or quantities.

16.9 No permanent disposal of hazardous wastes within the Groundwater Protection Policy area/Camp
Edwards field training areas will be permitted.

17. Vehicle Performance Standards

17.1 Vehicles within the Camp Edwards Training Area will be limited to the existing improved and
unimproved road system except where required for natural resource management or property maintenance or
where off-road activity areas are located and approved by the Environmental and Readiness Center in
consultation with the Massachusetts Division of Fisheries and Wildlife.

17.2 Unimproved, established access ways will be limited to use by vehicles in accordance with soil
conditions as described in the Soil Conservation Performance Standards.

17.3 The number of military and civilian vehicles within the Camp Edwards Training Area will be controlled
using appropnate scheduling and signage.

18. General Use and Access Performance Standards

18.1 General User Requirements. Requirements that will apply to all users, both public and private, in the
Camp Edwards Training Area include the following:

e All acts that pollute the groundwater supply are prohibited.

e No litter or refuse of any sort may be thrown or left in or on any property.

e All users will be held responsible for providing, maintaining, and re- moving closed-system, sanitary
facilities necessary for their use and activity.

e No person shall wade or swim in any water body except for activities approved by the Massachusetts

National Guard including remediation, scientific study, or research.

e Vehicles may only be driven on roads authorized and designated for such use and parked in
designated areas, and may not cross any designated wetland.

e Public users may not impede the military training activities.

18.2. Civilian Use Manual. To guide public conduct on the Massachusetts Military Reservation, a Civilian
Use Manual will be prepared and periodically updated. All civilian users will obtain and follow this Manual.

18.3. Siting and Design Performance Standards

18.3.1 New or expanded buildings should not be proposed within the Camp Edwards Training Areas,
with the following exceptions:

e Buildings to support allowed training, operations and activities, including upgrading of those
facilities currently in place,
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¢ Buildings used for the purposes of remediation activities,
¢ Buildings used for the purposes of development, operation and maintenance of water supplies,
¢ Buildings used for the purpose of natural resource and land management.

19. Range Performance Standards

19.1. All operational ranges including but not limited to small arms ranges (SAR) shall be managed to
minimize harmful impacts to the environment within the Upper Cape Water Supply Reserve. Range
management at each range shall include to the maximum extent practicable metal recovery and recycling,
prevention of fragmentation and ricochets, and prevention of sub-surface percolation of residue associated
with the range operations. Camp Edwards shall be held responsible for the implementation of BMPs by
authorized range users, including collection and removal of spent ammunition and associated debris.

19.2. Small arms ranges shall only be used in accordance with approved range plans. These plans shall be
designed to minimize to the maximum extent practicable the release of metals or other contaminates to the
environment outside of specifically approved containment areas/systems. Occasional ricochets that result in
rounds landing outside of these containment areas is expected and every effort to minimize and correct these
occurrences shall be taken. Failure to follow the approved range plans shall be considered a violation of this
EPS.

19.3. All operational SARs shall be closely monitored by the Massachusetts National Guard to assess
compliance of the approved range plans as well as the implementation and effectiveness of the range specific
BMPs.

19.4. Camp Edwards/Massachusetts National Guard Environmental and Readiness Center shall staff and
request appropriate funding to support its SAR management plans.

19.5. All users must use and follow Camp Edwards’ Range Control checklists and procedures to:

= Minimize debris on the range (e.g. shell casings, used targets)

= Minimize or control residues on the ranges resulting from training (e.g., unburned constituents, metal
shavings from the muzzle blast)

=  Ensure the range is being used for the designated purpose in accordance with all applicable plans and
approvals

19.6. Camp Edwards is responsible for following range operation procedures and maintaining range pollution
prevention systems. Range BMPs shall be reviewed annually for effectiveness and potential improvements
in their design, monitoring, maintenance, and operational procedures in an effort to continually improve
them. Each year the annual report shall detail the range-specific activities including, but not limited to, the
number of rounds fired, number of shooters and their organization, and the number of days the range was in
use. The annual report will also detail active SAR groundwater well and lysimeter results, as well as any
range maintenance/management activities that took place that training year and the result of such activities,
i.e. Ibs of brass and projectiles recovered and recycled, etc. The Massachusetts National Guard shall provide
regular and unrestricted access for the EMC to all its data and information, and will provide immediate
access to environmental samples from the range, including range management and monitoring systems and
any other applicable activities operating on the ranges.
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19.7. Range plans and BMPs for training areas shall be reviewed and/or updated at least every three years.
Management plans for new and upgraded ranges shall be in place prior to construction or utilization of the
range. Range plans, at a minimum, will address long-term sustainable use, hydrology and hydrogeology,
physical design, operation, management procedures, record keeping, pollution prevention, maintenance,
monitoring, and applicable technologies to ensure sustainable range management. Range plans shall be
integrated with other training area planning processes and resources.

19.8. The Massachusetts National Guard shall establish procedures for range maintenance and where
applicable, maintenance and/or clearance operations to permit the sustainable, compatible, and safe use of
operational ranges for their intended purpose within the Upper Cape Water Supply Reserve. In

determining the frequency and degree of range maintenance and clearance operations, the Massachusetts
National Guard shall consider, at a minimum, the environmental impact and safety hazards, each range's
intended use, lease requirements, and the quantities and types of munitions or simulated munitions expended
on that range.
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APPENDIX D

Consent Agreement and Final Order

Page 354



Pilot Period Final Report 2016

Massachusetts National Guard

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 1
)
In the Matter of: ) Docket No. SDWA 01-2012-0021
)
Massachusetts National Guard ) :
) CONSENT AGREEMENT
) AND FINAL ORDER
)
)
)
)
Respondent. )
)

CONSENT AGREEMENT AND FINAL ORDER

1. The United States Environmental Protection Agency (“EPA”) issues this Consent
Agreement and Final Order (“CAFO”) to the Massachusetts National Guard (“Respondent™)
under Section 1431(b) of the Safe Drinking Water Act (“SDWA” or “Act”), 42 U.S.C. § 300i(b),
and the Consolidated Rules of Préctice Governing the Administrative Assessment of Civil
Penalties and the Revocation/Termination or Suspension of Permits (“Consolidated Rules of
Practice™), 40 C.F.R. Part 22, Complainant is the Director, Office of Environmental
Stewardship, United States Environmental Protection Agency, Region 1, and is delegated to
issue this CAFO by National Delegation 9-62 and Regional Delegation 9-62.

2. EPA and Respondent agree that settlement of this matter is in the public interest, and
that entry of this CAFO without litigation is the most appropriate means of resolving this matter.

3. Therefore, before taking any testimony, without adjudication of any issue of fact or

law, and upon consent and agreement of the parties, it is hereby ordered and adjudged as follows:
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L STATUTORY AND REGULATORY BACKGROUND
4, Under Section 1431(a) of the Act, 42 U.S.C. § 300i(a), the Administrator of EPA,

upon receipt of information that a contaminant which is present in or is likely to enter an
underground source of drinking water, which may present an imminent and substantial
endangerment to the health of persons, and that appropriate state and local authorities have not
acted to protect the health of such persons, may take such actions as he may deem necessary in
order to protect the health of such persons.

5. Under Section 1431(b) of the Act, 42 U.S.C. § 300i(b), the Debt Collection
Improvement Act (“DCIA”), 31 U.8.C, § 3701, and EPA’s Civil Monetary Penalty Inflation
Adjustment Rules, promulgated thereunder at 40 C.F.R. Part 19, EPA may assess a civil
administrative penalty of up to $16,500 per day for each violation of the SDWA.

Il. PRELIMINARY STATEMENT

6. The provisions of this CAFO shall apply to and be binding on EPA and on
Respondent, its officers, directors, successors and assigns.

7. Respondent admits that EPA has jurisdiction over the subject matter alleged in this
CAFO. Respondent waives any defenses it might have as to jurisdiction and venue. Respondent
consents to the terms of this CAFO, including but not limited to the assessment of a civil penalty,
1o the issuance of any specified compliance or corrective action order, and to any conditions
specified in this CAFO.

8. Respondent neither admits nor denies the specific factual and legal allegations
contained in this CAFO. For purposes of this CAFO and any action necessary to enforce it,
Respondent hereby waives its right to request a judicial or administrative hearing or otherwise to
contest the allegations in this CAFQ, other than as specified in Paragraphs 70-74 (Dispute

Resolution). Respondent waives any right to appeal this CAFO,
2
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ITI. EPA FINDINGS

9. Respondent includes two principal divisions: the Massachusetts Army Natit;nal
Guard (“MAARNG"), and the Massachusetts Air National Guard.

10. The MAARNG is Respondent’s land force.

11. The MAARNG is trained, and has its officers appointed, under the sixteenth clause of
section 8, article I, of the Constitution.

12. The MAARNG is organized, armed, and equipped partly at Federal expense.

13. The MAARNG is part of the Army National Guard as defined by 10 U.S.C.
§101(c)(2).

14. The MAARNG is federally recognized within the meaning of 10 U.S.C.
§ 101(c)(2)(D).

15. The MAARNG is a “person” within the meaning of Section 1401(12) of the Act, 42
U.S.C. § 300/(12).

The Order Banning Firing of Lead Ammunition

16. On February 27, 1997, pursuant to Section 1431(a) of the Act, 42 U.S.C. § 300i(a),
EPA issued Administrative Order SDWA 1-97-1019 (*AO1”) to the National Guard Bureau.

17. On April 10, 1997, pursuant to Section 1431(a) of the Act, 42 U.S.C. § 300i(a), EPA
issued Administrative Order SDWA I-97-1030 (“A02") to Respondent and also to the National
Guard Bureau.

18. Following the initial signature of AO2 on April 10, 1997, EPA gave Respondent the

opportunity to confer with EPA on the issuance of the order.
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19. On May 16, 1997, the EPA Deputy Administrator upheld the issuance of AQ2,
directing EPA Region 1 to make certain modifications, and directed that the order, as modified,
become effective on May 19, 1997,

20. Paragraph 2 of AQ2 provides: “In the interests of environmental protection, public
health and welfare, EPA hereby orders Respondents to undertake all actions required by this
Order.”

21. Paragraph 5 of AO2 provides: “This Order compels the Respondents National Guard
Bureau and Massachusetts National Guard to implement pollution prevention measures to abate
the threat to public health presented by the past and present contamination from the
Massachusetts Military Reservation (MMR) Training Range and Impact Area. The required
actions are described more fully in the attached Scope of Work (SOW) appended to this Order
as Appendix A, which is enforceable hereunder.”

22, Paragraph 77 of AO2 provides that “[t]he actions required by this Order are necessary
to prevent further release or threat of release of contaminants and to protect the health of
persons who are or may be users of the Sagﬁmore Lens of the Cape Cod Aquifer. Based on the
endangerment described above, the response actions in this Order are necessary. The response
actions will consist of Respondents’ implementation of the Scope of Work appended to this
Order. The Scope of Work is designed to prevent, minimize, and/or mitigate damage to the
health of persons which may otherwise result from the release or threat of release of
contaminants.” |

23. Paragraph 78 of AO2 provides: “Based én EPA’s jurisdiction, Findings of Fact, [and]
Conclusions of Law set forth above, the Administrative Record supporting issuance of this

Order, and in order to abate or preveni any imminent and substantial endangerment to health,
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the Respondents are ORDERED to perform all Work required under this Order. The
Respondents shall comply with the following provisions and perform all actions required by the
terms and conditions of this Order.”

24, Paragraph 86 of AO2 provides: “Immediately after EPA approval of Respondents®
retention of the supervising contractor, unless modified pursuant to Section XXXIV of this
Order, Modification of the SOW, the Respondents shall commence the work detailed in the
Scope of Work. All work performed by the Respondents shall be conducted in accordance with
. . . the provisions of this Order including any standards, specifications, and time schedules
contained in the Scope of Work or specified by [EPA’s Technical Project Coordinator].”

25, Paragraph 93 of AO2 provides in relevant part: “The Scope of Work and all other
appendices or attachments to this Order shall be deemed incorporated into, and made an
enforceable part of, this Order.”

26. Paragraph II of Appendix A of AO2 (“Scope of Work™) provides in relevant part:
“Respondents shall perform the following Work: A. Respondents shall implement the following
pollution prevention measures at or near the Training Range and Impact Area: |. During the
performance of the study of the Training Range and Impact Area being performed by the
National Guard Bureau pursuant to the February 27, 1997 Order, and following completion of
such study until EPA approves in writing the resumption of activities, except as provided in
Section XXXIV of the Order, Modification of the SOW, Respondents shall suspend the
following activities: a. All firing of lead ammunition or other ‘live’ ammunition at small arms

ranges at or near the Training Range and Impact Area.”
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Respondent’s Petition to Modify AO2

27. Paragraph 125 of AO2 provides in relevant part: “If a Respondent believes that a
modification of the Work specified in the SOW or in work plans developed pursuant to the
SOW is necessary and appropriate, Respondent may petition to EPA for an EPA determination
on such potential modification, submitting appropriate documentation. Within a reasonable time
after receipt of such petition, EPA will make a determination whether the SOW should be
medified.”

28. On June 13, 2007, Respondent, on behalf of itself and the National Guard Bureau,
submitted to EPA a petition to modify the Scope of Work to AO2. Specifically, Respondent
requested approval to resume firing with lead ammunition at T (Tango) Range, a small arms
range on MMR.

29. Respondent’s petition included, inter alia, a proposeci operational plan entitled T
Range Best Management Practices: Operations, Maintenance, and Monitoring Plan (T Range
OMMP) prepared by URS Corporation for Respondent, and dated June 8, 2007,

EPA’s Limited Authorization f'or Lead Ammunition Training (“LALAT”)

30. After conducting a public comment period on Respondent’s petition and considering
oral and written comments submitted by members of the public, on July 23, 2007, EPA issued
its response to the petition by letter to Respondent from EPA Region 1’s Regional
Administrator.

31. EPA’s July 23, 2007 letter concluded, inter alia, that “a limited pilot project for
resumption of training with lead ammunition is appropriate™ but that “pollution prevention
measures ate necessary to ensure that the resumption of training with lead ammunition will not

result in groundwater contamination.™
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32. EPA’s July 23, 2007 letter concluded, inter alia, that “[t]he measures identified in the
T Range Best Management Practices: Operations, Maintenance, and Moniloring Plan, if
performed as described, would be likely to accomplish the following: . . . minimize the amount
of lead and other small arms-related contaminants that may migrate into the environment
through the use of a STAPP Environmental Bullet Catcher which will capture the majority of
bullets fired on the range . . . confirm that tlhe environment is protected from releases of
hazardous materials . . . [and] ensure that the capture system is properly maintained and
functioning as designed, and . . . assure the system is inspected and operated in accordance with
all requirements.”

33, EPA’s July 23, 2007 response also included a new Appendix B, entitled “Limited
Authorization for Lead Ammunition Training” (“LALAT”), which allowed Respondent to
conduct lead ammunition training at T Range as a pilot project for one training season from
August [, 2007 to December 31, 2008, subject to conditions. Specifically, the July 23, 2007
response modified Paragraph I1.A.1.a of the Scope of Work to AO2 to read: “All firing of lead
ammunition or other “live” ammunition at small arms ranges at or near the Training Range and

Impact Area except as provided in Appendix B.”

34. Paragraph IL.C of Appendix B to AO2 provides in relevant part: “[D]uring the pilot .
period, Respondents and persons operating under their supervision may fire lead ammunition at
T Range, subject to the following conditions: 1. Respondents must fully perform the activities
described in the T Range Best Management Practices: Qperations, Maintenance, and

Monitoring Plan, which is hereby incorporated by reference . . . .”
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35. Paragraph I1.D of Appendix B to AO2 provides: “The conditions of Paragraph 11.C
are fully enforceable requirements of the Order and violations of any of the above conditions
may be subject to penalties under the Order.”

EPA’s Revised Limited Authorization for Lead Ammunition Training (“RLALAT")

36. On January 28, 2009, upon request by Respondent, EPA again modified AO2 by
adding Appendix C, entitled “Revised Limited Authorization for Llead Ammunition Training”
(“RLALAT”). RLALAT allowed Respondent to conduct lead ammunition training on T
(Tango), J (Juliet), a_tnd K (Kilo) Ranges, through December 31, 2009, subject to conditions.
Specifically, these conditions included adherence to the provisions of: 1) the T Range OMMP
(dated January 23, 2009); 2) the J and K Ran.ge OMMPs (dated January 23, 2009); and 3) the
AQ2, iﬁcluding Appendix A (Scope of Work) and Appendix B (LALAT).

37. On January 12, 2010, EPA by letter extended the RLALAT through December 31,

2010, and added one additional interim deadline.

38. On January 14, 2011, EPA by letter again extended the RLALAT through December
31, 2011, and added three additional interim deadlines.

39, Both the January 12, 2010 and the January 14, 2011 extension letters provided that
“[t)he conditions for operation of Juliet, Kilo, and Tango Ranges shall remain in accordance
with the 28 January 2009 EPA approval letter and Appendix C to . . . AO2.”

40. On May 3, 2011, EPA by letter alleged that Respondent violated AO2 by failing to
comply with the soil, groundwater, bullet containment system, and reporting requirements of
the OMMPs of the respective ranges. By the same May 3, 2011 letter, pursuant to Paragraphs
IL.B.4 and I1.G. of Appendix C, EPA modified Appendix C to incorporate additional

requirements and to shorten the duration of the RLALAT to June 30, 2011. EPA’'s May 3, 2011
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letter also explained that EPA considered “... MANG’s failure to inform EPA of its ongoing
noncompli;mce with the approved OMMPs, to be serious.”

41. On June 27, 2011, EPA extended the RLALAT duration through December 31, 2011.

42, Subsequent to the May 3, 2011 letter, and the extension of the RLALAT, EPA
identified additional violations, as described in Paragraphs 43 to 44 immediately below.

43. EPA identified that MANG had failed to remove and dispose of contaminated water
that accumulated in the STAPP Bullet Capture S_ysiem in accordance with the approved plans:

a.The T Range OMMP requires that “Camp Edwards will sample, collect, and properly
dispose of the liquid that accum:u!ates in the corrugated plastic reservoir within the T Range
STAPP system after 15 cm of rain ... or after 15 or more cm of water accumulates in the
reservoir. Water removal from the internal reservoir will be scheduled to occur within 72 hours,
weather permiiting.” Water was not collected and disposed of at T Range within 72 hours after
15 or more cm of water was measured in the reservoir on May 12, 2011, and including the
following additional dates when 15 or more cm of water was measured in the reservoir: June
23,2011, July 12, 2011, and August 17, 2011;

b. The J Range OMMP requires that “Camp Edwards will sample, collect, and properly
dispose of the liquidl that accumulates in the corrugated plastic reservoir within the J Range
STAPP system after 15 cm of water accumulates in the reservoir. Water removal from the
internal reservoir will be scheduled to occur within 72 hours, weather permitting.”” Water was
not collected and disposed of at ] Range within 72 hours after 15 or more cm of water was
measured in the reservoir on July 14, 2011;

¢. The K Range OMMP requires that “Camp Edwards will sample, collect, and proi)er!y

dispose of the liquid that accumulates in the corrugated plastic reservoir within the K Range
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STAPP system after 15 cm of water accumulates in the reservoir. Water removal from the
internal reservoir will be scheduled to occur within 72 hours, weather permitting,” Water was
not collected and disposed of at K Range within 72 hours after 15 or more em of water was
measured in the reservoir on May 12, 2011, and including the following additional dates when
15 em or more of water was measured in the reservoir: June 14, 2011, July 13,2011, and

August 12, 2011.

44, EPA identified that MANG had failed to notify EPA that water accumulated in the
STAPP Bullet Capture System was not removed in accordance with approved plans, as
follows:
a. In its May 3, 2011 letter, EPA required that “In the event that the MANG
determines or anticipates that it may not be able to comply with any requirement
(including sampling, reporting, range management, and 1l other requirements) of
the approved plans, the MANG shall within 24 hours of this determination notify
EPA in writing, and within an additional 48 hours, submit a plan for EPA
approval for addressing the potential deviation from the approved plan.” MANG
did not notify EPA within 24 hours of determining or anticipating that it might not
be able to comply with the requirement to collect and dispose of water from the
reservoirs at J, K and T Ranges, as follows:
i. For T Range, after measuring an exceedance of the action level on May 12,
2011, June 23, 2011, July 12, 2011, and August 17, 2011;
ii. ForJ Range, after measuring an exceedance of the action level on July 14,

2011; and

10
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48. Respondent shall continue to comply with AO2, as modified, and any other EPA
directives related to AO2, at all times.

49, Responde_nl shall complete the following SEP, as described in Attachment 1, which
the parties agree is intended to secure significant environmental benefits. The SEP consists of
impervious surface removal at MMR, described in Attachment 1.

50. The total expenditure for the SEP shall not be less than $103,125. Respondent shall
include documentation of the expenditures made in connection with the SEP, cumulatively
through the date so indicated in the submittal of the SEP Completion Report, as part of the SEP
Completion Report,

51. Implementation. Within 90 days of the effective date (the date of filing with the
Regional Hearing Clerk) of this CAFO, Respondent shall commence implementation of the
Attachment 1 measures, and shall thereafter implement the measures for a period of 9 months.
With respect to implementation of the Attachment 1 measures, Respondent shall submit
quarterly reports to EPA pursuant to Paragraph 52.

52. Quarterly Reports. Respondent shall submit quarterly written reports outlining
work completed to date and funds spent to date. The quarterly reports will include copies of
invoices documenting funds spent towatds completion of the SEP. The reports shall be
submitted to EPA by the 30th day of the month following each quarter (January, April, July,
October). I

53. SEP Completion Report. Respondent shall provide EPA with a letter indicating the
actual date when the SEP is cnnsidt.ared complete. Respondent shall then submit a SEP
Completion Report within two months after the date of completion of the SEP, The SEP

Completion Report shall contain the following information: (i) a detailed description of the SEP
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as implemented; (ii) list of itemized costs for implementing the SEP; (iii) a certification by
Respondent that the SEP has been fully implemented pursuant to the provisions of this CAFO;
(iv) a description of any SEP operating problems encountered and the solutions thereto; and (v)
a description of the environmental and public health benefits resulting from implementation of
~ the SEP.

54. Respondent agrees that failure to submit the reports required by Paragraphs 52 and 53
shall be deemed a violation of this CAFO, and Respondent shall become liable for stipulated
penalties pursuant to Paragraph 58.

55, Respondent shall submit all notices, submissions, and reports required By this CAFO
to Lynne Jennings by First Class mail or any other commercial delivery service at the following
address:

Lynne Jennings

U.S. Environmental Protection Agency, Region 1

5 Post Office Square, Suite 100 (OSRR07-3)

Boston, MA 02109-3912

56. For each requirement of this CAFO, including Attachment 1, Respondent shall
maintain legible copies of the documentation and data used for any and all documents or reports
submitted to EPA pursuant to this CAFO until such time that EPA accepts the SEP Completion
Report, as provided in .Paragraph 53. Respondent shall provide the documentation and data to
EPA within 14 days of a request for such information. In all Attachment 1-related documents
or reports submitted to EPA pursuant to this CAFO, Respondent shall, by one of its officers,
sign and certify under penalty of I.aw that the information confained in such aocurnent or report
is true, accurate, and not misleading by signing the following statement:

I certify under penalty of law that this document and all attachments were

prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the

13

Page 366




Pilot Period Final Report 2016

Massachusetts National Guard

ili. For K Range, after measuring an exceedance of the action level on May

12,2011, June 14, 2011, July 13, 2011, and August 12, 2011.

b. In its May 3, 2011 letter, EPA also required that, “[bJy the 10" day of evéry
month, MANG shall submit a monthly report that: ... 4) describes all actions
scﬁeduled for the next six weeks and provide other information relating to the
progress of the work under the Order, including information regarding percentage
of completion, unresolved delays encountered or anticipated that may affect the
future schedule for implementation of the work, and a description of effort made
to mitigate those delays or anticipated delays.” The monthly reports submitted by
MANG in July, August and September did not contain any information regarding
delays encouniered by MANG and any efforts made to mitigate those delays.

45, Accordingly, EPA alleges that by failing to comply with the OMMPs of the

respective ranges, Respondent violated an administrative order issued pursuant to
Section 1431(a) of the Act, 42 U.S.C. § 300i(a),

46. Under Section 1431(b) of the Act, 42 UJ.8.C. § 300i(b), any person who violates or
fails or refuses to comply with an administrative order shall be liable for a civil penalty of up to
$16,500 per day for each violation.

IV. CONSENT AGREEMENT

47. Based upon the foregoing, and pursuant to Section 1431(b) of the Act, 42 U.S.C,

§ 300i(b), and the Consolidated Rules of Practice, it is hereby agreed by and between the
parties, and Respondent voluntarily and knowingly agrees, as follows:

A. Su al Environmental Project

11
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48. Respondent shall continue to comply with AO2, as modified, and any other EPA
directives related to AQ2, at all times,

49. Respondent shall complete the following SEP, as described in Attachment 1, which
the parties agree is intended to secure significant environmental benefits. The SEP consists of
impervious surface removal at MMR, described in Attachment 1.

50. The total expenditure for the SEP shall not be less than $103,125. Respondent shall
include documentation of the expenditures made in conmection with the SEP, cumulatively
through the date so indicated in the submittal of the SEP Completion Report, as part of the SEP
Completion Report.

51. Implementation. Within 90 days of the effective date (the date of filing with the
Regional Hearing Clerk) of this CAFO, Respondent shall commence implementation of the
Attachment 1 measures, and shall thereafter implement the measures for a period of 9 months.
With respect to implementation of the Attachment 1 measures, Respondent shall submit

quarterly reports to EPA pursuant to Paragraph 52,

52. Quarterly Repnrt_s‘ Respondent shall submit quarterly written reports outlining
work completed to date and funds spent to date. The quarterly reports will include copies of
invoices documenting funds spent towards completion of the SEP. The reports shall be
submitted to EPA by the 30th day of the month following each quarter (January, April, July,
October).

53. SEP Completion Report. Respondent shall provide EPA with a letter indicating the
actual date when the SEP is considered complete. Respondent shall then submit a SEP
Completion Report within two months after the date of completion of the SEP. The SEP

Completion Report shall contain the following information: (i) a detailed description of the SEP
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as implemented; (ii) list of itemized costs for implementing the SEP; (iii) a certification by
Respondent that the l‘SEP has been fully implemented pursuant to the provisions of this CAFO;
(iv) a description of any SEP operating problems encountered and the solutions thereto; and (v)
a description of the environmental and public health benefits resulting from implementation of
the SEP.

54. Respondent agrees that failure to submit the reports required by Paragtaphs 52 and 53
shall be deemed a violation of this CAFO, and Respondent shall become liahle for stipulated
penalties pursuant to Paragraph 58.

55. Respondent shall submit all notices, submissions, and reports required by this CAFO
to Lynne Jennings by First Class mail or any other commercial delivery service at the following
address:

Lynne Jennings

U.S. Environmental Protection Agency, Region 1

5 Post Office Square, Suite 100 (OSRR07-3)

Boston, MA 02109-3912

56. For each requirement of this CAFO, including Attachment 1, Respondent shall
maintain legible copies of the documentation and data used for any and all documents or reports
submitted to EPA pursuant to this CAFO until such time that EPA accepts the SEP Completion
Report, as provided in Paragraph 53. Respondent shall provide the documentation and data to
EPA within 14 days of a request for such information. In all Attachment 1-related documents
or reports submitted to EPA pursuant to this CAFO, Respondent shall, by one of its officers,
sign and certify under penalty of law that thc information contained in such document or report
is true, accurate, and not misleading by signing the following statement:

I certify under penalty of law that this document and all attachments were

prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the

13
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information submitted. Based on my inquiry of the person or persons who
manage the system, the information is, to the best of my knowledge and
belief, true, accurate and complete. 1am aware that there are significant
penalties for submitting false information, including the possibility of fines
and imprisonment.

57. After receipt of the SEP Completion Report described in Paragraph 53, EPA will
notify Respondent in writing that: (i) EPA concludes that the SEP has been completed
satisfactorily; (ii) EPA has determined that the project has not been completed satisfactorily and
is specifying a reasonable schedule for correction of the SEP or the SEP Completion Report; or
(iii) EPA has determined that the SEP does not comply with the terms of this CAFO and is
seeking stipulated penalties in accordance with Paragraph 58 . If EPA notifies Respondent
pursuant to clause (ii) above that the SEP itself or the SEP Completion Report does not comply
with the requirements of this CAFO, Respondent shall make such corrections to the SEP and/or
modify the SEP Completion Report in accordance with the schedule specified by EPA. If EPA
notifies Respondent pursuant to clause (iii) above that the SEP itself does not comply with the
requirements of this CAFO, Respondent shall pay stipulated penalties to EPA in accordance
with Paragraph 58.

58. Stipulated Penalties. (i) In the event that Respondent fails to complete the SEP in
accordance with the terms of this CAFO, Respondent shall be liable for a stipulated penalty of
$120,000 unless Respondent demonstrates, and EPA agrees, that Respondent made good faith
and timely efforts to complete the project and certifies, with supporting documentation, that at
least 90 percent of the amount of money that was required to be spent was expended on the
SEP, in which case Respondent shall not be liable for any stipulated penalty. (ii) In the event

that Respondent fails to submit the Quarterly Reports required by Paragraph 52, or fails to

submit the SEP Completion Report required by Paragraph 53, Respondent shall pay a stipulated
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penalty in the amount of $250 for each day after the Quarterly Report or SEP Completion
Report was originally due until the date that the report is submitted. (iii) The determination of
whether the SEP has been satisfactorily completed and whether Respondent has made good
faith, timely efforts to implement the SEP shall be in the sole discretion 0'[ EPA. (iv) Stipulated
penalties shall begin to accrue on the day after performance is due, and shall continue to accrue
through the final day of the completion of the activity. (v) If the SEP is satisfactorily
completed, but the Respondent spent less than 90 percent of the amount of money required to be
spent for the project, Respondent shall pay a stipulated penalty to the United States equal to the
amount resulting from the following calculation: The amount set forth in Paragraph 50 above,
less the amounts actually expended by Respondent as documented pursuant to Paragraphs 52
and 53 above. (vi) If the SEP is satisfactorily completed, and the Respondent spent at least 90
percent of the amount of money required to be spent for the project, Respondent shall not be
liable for any stipulated penalty. (vii) Respondent shall pay stipulated penalties not more than
twenty-one (21) days after receipt of written demand by EPA for such penalties. The method of
payment shall be in accordance with the provisions of Paragraphs 66.b and 66.c. Interest and
late charges shall be paid as provided in Paragraph67.

59. Respondent certifies that, as of the date of this Consent Agreement, Réspondent is not
required to perform the SEP by any federal, state or local law or regulation, nor is Respondent
required to perfonﬂ the SEP under any grant or agreement with any governmental or private
entity, as injunctive relief in this or any other case, or in compliance with state or local
requirements. Respondent further certifies that it has not received, and is not presently

negotiating to receive, credit in any other enforcement action for the SEP.
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60. Respondent agrees that EPA may inspect its facilities at any time in order to confirm
that the SEP is being undertaken in conformity with the representations made herein,

61. Respondent shall operate the SEP for a period as described in Attachment 1 to this
CAFO. Respondent may seek an extension of time for init-iating or performing an activity under
the SEP in accordance with the Force Majeure provisions of Attachment 2, incorporated herein
by reference.

62. Anti-Deficiency Act — It is the anticipation of the Parfies to this CAFOQ that all
obligations of MAARNG arising under this CAFO will be fully funded. MAARNG agrees to
seek sufficient funding to fulfill its obligations under this Order. However, any requirement for
the payment or obligation of funds by MAARNG established by the terms of this CAFO shall
be subject to the availability of appropriated funds, and no provision herein shall be interpreted
to require obligation of funds in violation of the Anti-Deficiency Act, 31 U.S.C. Section 1341,
In cases where payment or obligation of funds would constitute a violation of the Anti-
Deficiency Act, the dates established requiring the payment or obligation of such funds shall be
appropriately adjusted.

63. Respondent agrees that any public statement, oral or written, in print, film, or other
media, made by Respondent making reference to the SEP shall include the following language:
“This project was undertaken in connection with the settlement of an enforcement action taken
by the U.S. Environmental Protection Agency for violations of the Safe Drinking Water Act.”

64. With respect to any injunctive relief or SEP under the terms of this CAFO:;

a. this CAFO shall not be construed to constitute EPA approval of any equipment or technology

-installed by Respondent; and
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b. Respondent agrees to indemnify, save and hold harmless the EPA, its officials, agents,
contractors, subcontractors, employees and representatives, from any and all claims or causes of
action: 1) arising from, or on account of, acts or omissions of Respondent, Respondent’s officers,
directors, employees, agents, contractors, subconiractors, receivers, trustees, Successors or
assigns; and 2) for damages or reimbursement arising from, or on account of, any contract,
agreement, or arrangement between Respondent and any persons or entities for performance of
work.
B. Civil Administrative Penalty
65. Based on Section 1431(b) of the Act, 42 U.8.C. § 300i(b), Respondent’s agreement to
perform a Supplemental Environmental Project (“SEP™), and other relevant factors, EPA has
determined that an appropriate civil penalty to settle this action is in the amount of twenty-seven
thousand, five hundred dollars ($27,500) plus interest if due pursuant to Paragraph 67.
66. The parties have agreed to a settlement on the following terms:
a. Respondent shall pay the civil penalty set forth in Paragraph 65 no later than 30 calendar days
after the final date of this CAFO.
b. Respondent shall make payment by depositing in the United States mail a cashier’s or
certified check, or a check issued in the ordinary course of business conducted by Respondent,
payable to the order of “Tteasurer, United States of America” and referencing the title and
docket number of the action (“In the Matter of Massachusetts National Guard, Docket No.
SDWA 01-2012-00217), in the amount of $27,500 to:
U. S. Environmental Protection Agency
Fines and Penalties
Cincinnati Finance Center

P.0. Box 979077
St. Louis, MO 63197-9000
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The date said check is deposited in the mail shall be considered the date that the
payment is made.
Or, Respondent may make payment by electronic funds transfer via:

Federal Reserve Bank of New York

ABA: 021030004

Account Number: 68010727

SWIFT address: FRNYUS33

33 Liberty Street

New York NY 10045

Field Tag 4200 of the Fedwire message should read:
"D 68010727 Environmental Protection Agency"

¢. Respondent shall simultaneously submit copies of the penalty payment check or electronic
funds transfer to:

Wanda Santiago

Regional Hearing Clerk

U.S. Environmental Protection Agency, Region 1
5 Post Office Square, Suite 100 (ORA18-1)
Boston, MA. (02109-3912

and

Tim Conway
Senior Enforcement Counsel
U.S. Environmental Protection Agency, Region | [
5 Post Office Square, Suite 100 (OES04-3)
Boston, MA 02109-3912
67. Pursuant to 31 U.S.C. § 3717, EPA is entitled to assess interest and penalties on debts

owed to the United States and a charge to cover the cost of processing and handling a

delinquent claim. Interest will therefore begin to acerue on the civil penalty if it is not paid

within thirty (30) calendar days of the entry of the CAFO. Interest will be assessed at the rate of

the United States Treasury tax and loan rate in accordance with 31 C.E.R. § 901.9(b)(2),

promulgated under 31 U.S.C. § 3717. A charge will be assessed to cover the costs of debt
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collection, including processing and handling costs and attorneys’ fees in accordance with 31
C.F.R. § 901.9(c). In addition, a penalty charge of six percent per year compounded annually
will be assessed on any portion of the debt which remains delinquent more than ninety (90) days
after payment is due in accordance with 31 C.F.R. § 901.9(d). Should assessment of the penalty
charge on the debt be required, it will be assessed as of the first day payment is due.
C. Retention of Rights

68. This CAFO constitutes a settlement by EPA of all claims against Respondent for civil
penalties pursuaﬁt to Section 1431(a) of the Act, 42 U.8.C. § 300i(a), for the violations alleged
in Section III of this CAFO. bompliance with this CAFO shall not be a defense to any other
actions subsequently commenced pursuant to Federal laws and regulations administered by
EPA for matters not addressed in this CAFO, and it is the responsibility of Respondent to
comply with all applicable provisions of federal, state, or local law. EPA reserves all its other
criminal and civil enforcement authorities, including the authority to seel; injunctive relief and
the authority to address imminent hazards.

D. General Provisions

69. All submissions required by this CAFO shall be sent to:
If by Respondent:

James T. Owens [11, Director

Office of Site Remediation and Restoration

U.S. Environmental Protection Agency, Region 1

5 Post Office Square, Suite 100 (OSRR07-5)

Boston, MA 02109-3912

Attention: Lynne Jennings

If by EPA:
Colonel Richard V. Crivello

Commander
Army National Guard Training Site
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Camp Edwards, Massachusetts 02542-5003

70. The dispute resolution procedures of Paragraphs 70-74 shall be the exclusive
mechanism to resolve disputes arising under or with respect to Attachment 1 of this CAFO,
including stipulated penalties relating to Attachment 1. However, such procedures shall not
apply to actions by EPA to enforce obligations of Respondent that have not been disputed in
accordance with these procedures.

71. Informal Dispute Resolution. Any dispute subject to dispute resolution under this
CAFO shall first be the subject of informal negotiations. The dispute shall be considered to
have arisen when Respondent provides written notice to EPA describing the nature of the
dispute and requesting informal negotiations to resolve it. The period of informal negotiations
shall not exceed twenty (20) days beyond the date that EPA receives Respondent’s written
notice unless EPA and Respondent agree in writing to a longer period. If the parties cannot
resolve a dispute by informal negotiations, then the position advanced by EPA shall be
considered binding unless, within fifteen (15) days after the conclusion of the informal
negotiation period, Respondent invokes formal dispute resolution procedures as set forth below.

72. Formal Dispute Resolution. Respondent shall invoke formal dispute resolution
procedures, within the time period provided in the preceding Paragraph, by providing written
notice to EPA containing a statement of position regarding the matter in dispute. The statement
of position shall include, but may not be limited to, any factual data, analysis, or opinion
supporting Respondent’s position and any supporting documentation relied upon by
Respondent. Following receipt of Respondent’s statement of position submitted pursuant to this

Paragraph, EPA will serve on Respondent its statement of position. EPA’s statement of
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position shall include, but may not be limited to, any factual data, analysis, or opinion
supporting EPA’s position and any supporting documentation relied upon by EPA.

73. Following receipt of the statements of position submitted by Respondent and EPA
pursuant to Paragraph 72, the Director of the Office of Site Remediation and Restoration
(“OSRR Director”), EPA Region 1, will issue a determination resolving the dispute. The
determination of the OSRR Director shall be final. The parties to this CAFO cach reserve any
rights they may have under applicable law with respect to any appeal from the determination of
the OSRR Director,

74. The invocation of dispute resolution procedures under this CAFO shall not extend,
postpone, or affect any obligation of Respondent under this CAFO not directly in dispute,
unless the final resolution of the dispute so dictates. Stipulated penalties with respect to the
disputed matter shall continue to accrue from the first day of nonperformance, but payment
shall be stayed pending resolution of the dispute as provided in this CAFO. If Respondent does
not prevail on the disputed issue, stipulated penalties shall be assessed and paid as provided in
Paragraph 58 above.

F. Attorneys’ Fees énd Costs

75. Each party shall bear its.own costs and fees in this proceeding, including attorneys
fees, and specifically waives any right to recover such costs from the other party pursuant to the
Equal Access to Justice Act, 5 U.S.C. § 504, or other applicable law.

G. Authorization and Binding Effect

76. Each party certifies that at least one of its undersigned representatives is fully

authorized to enter into the terms and conditions of this CAFO and to execute and legally bind

such party to this document.
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77. The provisions of the Consent Agreement shall be binding upon Respondent, its

officers, direclors, agents, servants, authorized representatives and successors or assigns.
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In the Matter of Massachusetts National Guard  Docket No. SDWA 01-2012-0021
Consent Agreement and Final Order

FOR MASSACHUSETTS NATIONAL GUARD:

o b (I

L. SCOTT RICE

Major General, MA NG

The Adjutant General (Acting)
Date: 16 August 2012
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In the Matter of Massachusetts National Guard  Docket No. SDWA 01-2012-0021
Consent Agreement and Final Order

FOR UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Susn Audien | ogl 2¢)1z
Susan Studlien, Director I Date

Office of Environmental Stewardship
U.S. Environmental Protection Agency, Region 1

< ] i
lew;g.}\ l ..Fu‘i'—". / ir.“.‘f',l ?"u{."h:';\-
Timothy M. Conway e ' Date

Senior Enforcement Counsel
U.S. Environmental Protection Agency, Regwn 1
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In the Matter of Massachusetts National Guard  Docket No. SDWA 01-2012-0021

FINAL ORDER
The foregoing Consent Agreement is hereby approved and incorporated by reference into this
Final Order. The Respondent is hereby ordered to comply with the terms of the above Consent

Agreement, which will become effective on the date it is filed with the Regional Hearing Clerk.

U.S. ENVIRONMENTAL PROTECTION AGENCY

P {/' | 4
\%’) [/ // 2 o
AJAL 2/ Lt o7 D el

LeAnn Jensen, Acting Regional Judicial Officer (. Date
11.8. F,nvirqlnm ntal Protection Agency, Region 1
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Attachment 1 to Docket No. SDWA 01-2012-0021
Supplemental Environmental Project:
Impervious Surface Removal
Camp Edwards and Otis Air National Guard Base
Respondent, the Massachusetts National Guard; hereby agrees to undertake the following

Supplemental Environmental Project (“SEP™) in connection with the settlement of the

enforcement action described in this CAFO.

A, Background Information

Respondent operates a portion of the Massachusetts Military Reservation (“MMR”)
facility on Cape Cod, Massachusetts (“Facility”). Respondent has identified approximately 14
acres of asphalt at the Facility that can be removed to reduce grassland bird habitat fragmentation
and improve groundwater quality. The impervious surfaces that Respondent will remove,

consistent with Section C below, are identified in Figure 1.

B. Environmental Issues

The presence of impervious surfaces at the Facility reduces overall groundwater quality,
including limiting stormwater absorption capacity and groundwater recharge and allowing the
flow of pollutants in stormwater in impacted areas. The impervious surfaces also fragment
habitat for grassland bird species. The MMR facility area contains habitat for a number of
endangered, threatened species, or species of special concern under Massachusetts law, including
the upland sandpiper (Bartramia longicauda — endangered), the grasshopper sparrow
(Ammodramus savannarum — special concern), the vesper sparrow (Pooecetes graminus —
threatened), and the northern harrier (Circus cyaneus — threatened). The Massachusetts

Department of Fish and Game, and its Division of Fisheries and Wildlife (“MA DFW”) support
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this project. All areas within the grassland management resource area on the MMR are

considered Priority and Estimated Rare Species Habitat for wildlife and rare species by the MA

DFW Natural Heritage and Endangered Species Program (“NHESP*).

C.

Project

The SEP consists of the following which Respondent shall complete:
Respondent shall remove 14 acres of existing impervious surfaces, as specified on Figure
1 to this SOW. After completion of approximately 5 acres of impervious surface removal,
Respondent shall schedule a meeting with EPA project staff to review implementation to
date, issues encountered, and issues anticipated with the remaining acres of impervious
surface removal,
Respondent shall remove and stockpile reclaimed materials at the site of the proposed
UTES facility within MMR. Storage by Respondent of the reclaimed materials shall be in
accordance with any applicable laws or regulations related to storage of the excavated

asphalt material.

Following the completion of the project, the areas will be monitored and maintained
consistent with the grassland management provisions of the relevant Installation
Integrated Natural Resource Management Plan (“INRMP”), whether it be the Camp
Edwards INRMP or the 102™ ITW INRMP.

Impacts to Massachusetts Endangered Species Act (“MESA”) species and the surrounding
habitat, including but not limited to disturbance/stress due to machinery use, movémenl,
and noise, shall be avoided, minimized or mitigated. Prior to initiating work in an area,

Respondent shall have an experienced natural resources specialist inspect the work area
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and propose measures, if necessary, to ensure that impacts are avoided, minimized or

mitigated. The inspections shall continue as necessary throughout the project.

D. Costs
Respondent shall spend at least $103,125 to complete performance of the SEP. Respondent’s
allowable costs for purposes of the SEP may include labor base pay costs and gasoline, but shall
not include base allowance for housing, or costs for use of Respondent’s equipment.
E. Environmental Benefits

The SEP will increase stormwater absorption capacity, increase groundwater recharge
and reduce the flow of pollutants in stormwater in impacted areas at the Facility. In addition, the
SEP will also increase the area of non-fragmented habitat for grassland bird species. In

particular, the SEP will benefit the following bird species: the upland sandpiper, the grasshopper

butterflies) such as the state threatened pink streak (faronta rubripennis) occur and depend on this

|
|
sparrow, the vesper sparrow, and the northern harrier. Lepidoptera species (moths and
system for survival.

F. CAFO Compliance and Reporting

In performance of the SEP, Respondent shall comply with all requirements of the CAFO,
including the SEP reporting requirements.

G.  Schedule

Within 90 days of the effective date of the CAFO, Respondent, in accordance with the CAFO,
shall commence implementation of the SEP mcasurcs. Once Respondent commences
implementation of the SEP, Respondent shall thereafter continue implementing the SEP
measures until complete; Respondent shall not exceed 275 days from commencement to

completion of the SEP.
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Attachment 2: Force Majeure

A. “Force Majeure” for purposes of this CAFO, is defined as any event arising from
causes entirely beyond the control of Respondent, including its contractors and subcontractors,
that delays or prevents the timely performance of the SEP under this CA.FQ notwithstanding
Respondent’s best efforts to avoid the delay. Force Majeure does not include Respondent’s
financial inability to perform any action under a SEP.

B. If an event occurs which causes or may cause Respondent to fail to fully comply in a
timely manner with any provision of the SEP, Respondent shall provide written notice via
electronic mail and overnight mail 1o EPA within seven (7) days of when Respondent first knew
or should have known of the event. In the notice, Respondent shall specifically reference this
Force Majeure Attachment 2, and describe the expected length of time the delay or impediment
to performance may persist; the known or suspeéted causes of the delay or impediment; the
measures 1aken or to be taken by Respondent to prevent or minimize the delay or impediment;
and the timetable by which those measures will be implemented by Respondent.

C. Tailure by Respondent to fully comply with the notice requirements set out in
Paragraph B, above, shall render the remainder of this Attachment 2 void and of no effect as to
the particular event involved, and shall constitute a waiver of Respondent’s rights under this
CAFO to obtain an extension of time based on such event.

D. If EPA agrees that Respondent’s failure to comply with a provision of the SEP is
attributable to Force Majeure, EPA and Respondent shall stipulate in writing to an extension of
time for, or to a modification of, the performance of the affected requirements of the SEP, with
any extension of time not to exceed the amount of time lost due to the actual unavoidable delay

resulting from such circumstances. Stipulated penalties shall not accrue for the number of days
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constituting the actual unavoidable delay caused by such circumstances,

30

Page 386



Pilot Period Final Report 2016

Massachusetts National Guard

Supplemental Envirentl rject
_ Impervious Surface Removal Area
Camp Edwards and Otis Air National Guard Base

ATTACHMENT 1
CONSENT AGREEMENT AND

B MA Air National Guard

I MAArmy National Guard ,
] Impervious Surface Removal Areas, 14.09 Acres

—— Road
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In the Matter of: Massachusetts National Guard
Docket No. SDWA-01-2012-0021

CERTIFICATE OF SERVICE

I hereby certify that, on the date referenced below, the foregoing Consent and
Agreement and Final Order was delivered in the manner stated to the following persons:

Original and One Copy by Wanda Santiago
Hand Delivery: Regional Hearing Clerk
U.S. EPA-Region 1
5 Post Office Square, Suite 100
ORA 18-1
Boston, MA (02109

Copy by Certified Mail, Colonel Timothy A. Mullen
Return Receipt Requested: Chief Legal Counsel
Office of the Adjutant General
Massachusetts National Guard
50 Maple Street

Milford, MA 02109

Dated: {1‘- L | [' Lo | r/\/(w - m { V\\ m"ﬂ«.

Jeffrey C. Noreross, I@éﬂgal
U.S. EPA-Region 1

5 Post Office Square, Suite 100
OES 04-4

Boston, MA 02109

Phone: (617) 918-1839

Fax: (617) 918-0839
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